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PREFACE 



A CONVICTION in the mind of the author of the possi- 
biKty of formulating the approved practice of archi- 
tects in designing the exterior of buildings resulted in the 
publication in 1898 of a series of articles upon the Principles 
of Architectural Composition in the Architectural Record, 
which were afterward reprinted in book form. 

This was favorably received, and formed the basis of a 
course of lectures which has been given by the author 
annually for some years at Columbia University before the 
students of the School of Architecture. 

The theories involved have never been impugned, nor 
indeed can they well be ; as they comprise only generaliza- 
tions of principles which have long been recognized in their 
individual application. 

The present work developes these theories in more co- 
herent and logical form, and, it is believed, will serve to 
simplify the acquisition of the subject of which it treats. 

In conclusion, the author expresses his thanks to those 
whose names follow for their kind aid in obtaining illustra- 
tions: Messrs. Babb, Cook & Willard; Mr. James B. Baker; 
Mr. H. W. Desmond; Mr. Wilson Eyre; Messrs. Carrere & 
Hastings; Mr. George A. Freeman; Messrs. Howe, Hoit & 
Cutler; Mr. Elliott Lynch; Mr. Benjamin W. Morris; Messrs. 
Bruce, Price & de SUbour; Mr. George B. Post; Mr. H. W. 
Poor; Messrs. Andrew J. Robinson Co. ; and Mr. E. R. Smith. 

John Beverley Robinson. 

Architectural Department, 

Board of Education, 

New York, 1907. 
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A NEW SYSTEM OF 
ARCHITECTURAL COMPOSITION 



THE STANDARD OF TASTE 

THE very first obstacle that is encountered in any 
discussion of aesthetics is the old and still unsettled 
question of the standard of taste. What entitles us to say 
that anything is pretty or beautiful? 

Many things that the untutored sense applauds, the more 
sophisticated apprehension decries. The music that we now 
most enjoy, in our earlier years-seemed to have no music in 
it. What we then wanted was a good old tune repeated in 
every verse ; now, both verse and time seem repugnant and 
insipid. 

So in architecture. Well we can remember when our 
taste was the barbarous taste of the ordinary civilized 
human being, not able to distinguish the good from the bad, 
nor the good from the merely pretty. Looking back, we 
can now recognize that the chief source of our pleasure in a 
building was its color, the warm yellow gray of the stone in 
preference to the hackneyed red of the brick. A building 
with arches in it, too, we preferred from the earliest years. 

After all, there is an tinderlying accuracy in the tin- 
sophisticated aesthetic sense that cannot be ignored. The 
buildings that have been admired through the ages by 
everybody appeal not less vividly to the untaught than to 
the cultivated taste. What veriest Philistine failed to 
admire the great Campanile of Venice, now so recently 
vanished from earth; yet what tower was more praised by 
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4 ARCHITECTURAL COMPOSITION 
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the connoisseur? Certainly where PhiUstine and connois- 
seur agree we are entitled to place oiir confidence. 

There is, too, the ever-fluctuating fashion of the day to be 
taken into account. For a few years we all admired Vic- 
torian Gothic; then we branched off on the "Art nouveau" 
of its day, the fruitful though much-abused " Queen Anne.'' 
Then came Richardson and his imitators; then nothing 
would do but Italian Renaissance; imtil, through the road 
of the classical revival, merging into the "Colonial," we 
have brought up at the present time in the modern French 
style, in which, as in any other, many good and many bad 
things are done daily. 

With all these changes we have at least gained in catho- 
licity of taste. The time was when a sincere admirer of 
the revived Greek style really thought a Gothic church 
devoid of beauty ; to-day we are at least able to put ourselves 
in other people's shoes and regulate our admiration by 
other standards than our personal preferences. 

No attempt is made in the following pages to lay down 
any standard of taste at all, except this : 

Any system of composition to be at all valid must be 
independent of the variations in methods that have pre- 
vailed, and must be applicable to all styles that have 
existed and to all that shall hereafter come to life. Such 
illustrations as are given are chosen intentionally from the 
most widely varying types, and it is assumed that designs 
which are generally admired in their time and place are 
proper objects of admiration. 

It is exceedingly doubtful, however, whether our ad- 
miration of the monuments of the past is of precisely the 
kind it should be. A Doric temple is generally regarded by 
all schools as the most perfect development of architecture. 
So it is, indeed, but it is very doubtful whether it is the most 
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THE STANDARD OF TASTE 5 

beautiful. On grounds of pure beauty either the Japanese 
temple or the Gothic temple would probably outrank it ; but 
it must be remembered that to the Greek, as to ourselves, 
"mere prettiness" was not ^ all. Besides the criterion of 
beauty, the Greek regarded to irphrov, the proper, or the 
suitable, as indispensable. 

The triglyphs, for instance, always seem out of place to 
the unaccustomed critic, and that they seemed so to the 
delicate Greek apprehension is evidenced by the fact that 
in the later styles, the Ionic and Corinthian, they were 
left out, and the frieze was made continuous. 

All such questions are left untouched. It is assumed 
that if the triglyphs were good enough for the Greeks to 
use, they are good enough for us to regard them as a proper 
adjunct of a carefully considered composition. 

There are two ways of presenting a subject in writing: 
the first — the analytical way — ^by collecting all the facts, 
laying them before the reader and suggesting the conclusions 
to which they point. The other, the synthetical way, is to 
place the facts as illustrations, after stating the general 
principle that has been reached by analysis. 

The first way is the true scientific method; its only 
drawback is that it is intolerably tedious. Neither is it in 
accordance with the natural working of the mind. Thought, 
to e^st at all, must classify ideas as they come. Some 
basis of classification must previously be found, however 
temporary and incomplete, before thought can work at all. 

The second method therefore is the one that has been 
adopted. Generalizations that have been reached slowly 
by the multiplication of examples are first stated as elemen- 
tary principles and then illustrated by examples more or less 
numerous. 

This method involves a certain arbitrary tone in state- 
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ments, which is iinavoidable, yet the farthest possible from 
the attitude which is intended. With every seemingly bald 
assertion there is an implied appeal to the knowledge of the 
subject which exists in the reader beforehand, and the 
implied question : " If you do not think the facts point to this 
generalization, to what other generalization do you think 
they point?'' 

In fact, it is primarily to the professional designer in an 
office, or to the would-be designer in office or school, that 
this book is addressed. 

Every draughtsman who develops into a designer 
advances by absorbing certain methods, scarcely conscious 
that he has done so ; using one motive for all of his designs 
until another is added to his repertory, and so on, gaining a 
critical sense with each step of growth, but growing as the 
plant grows, without introspection or reflection, without 
any intellectual realization of the processes of his aesthetic 
apprehension. 

Such a measure of skill as intmtive apprehension can 
give is properly called an art ; with reflection and generaliza- 
tion added it becomes a science, more or less perfect. If 
any designer will join with his condemnation or approval of 
any composition the question. Why is this pleasing, or. Why 
is that unpleasing, and make, in reply, some general state- 
ment of his reasons, he may arrive at all the conclusions 
herein reached, though he will very possibly use other words 
to describe them. 

The object of this work is to excite thought, and to 
register the results of the author's own observations, with 
the view of raising the power to design from its compara- 
tively obscure position as an art to the dignity of a science. 

Hitherto the designers of engineering works have 
boasted that they were guided by pure science, and have 
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scorned even an attempt to make their productions pleasing 
to the eye; but for the future it will be possible for the 
student of engineering to give the same sort of intellectual 
consideration to the appearance of his work that he now gives 
to its stability. 

One more reservation must be borne in mind. Among 
the various qualities that are needed for a perfect result in 
architecture it is rarely possible that all can be completely 
reached in a single design. 

The requirements and conditions of use are so exacting 
that after satisfying one aesthetic condition we are often 
obliged to dismiss others with scarcely an attempt to meet 
them, with full realization of the solecisms that we are 
forced to commit, although a skilful designer often can 
make the presence of one quality atone for the absence of 
others, concealing tinavoidable disproportion of certain 
parts by accentuation of others, or modifying an unmanage- 
able plan to the advantage of its convenience in use, as well 
as of its availability as the basis of his composition. 



II 

WHAT IS ARCHITECTURE? 

IN the popular mind, outside of the larger cities and the 
more cultivated circles, there is but little difference 
between an architect and a. builder. The writer, who deems 
himself worthy to be ranked among the former, has more 
than once been introduced to rustic committees as "the 
carpenter,'' nor is a much higher ideal prevalent even among 
the more sophisticated. 

At the best the architect is conceived as a builder who 
has mastered the mysteries of " style/' That the mechanical 
adaptation and construction of the building should be perfect 
and the "style" an accurate reproduction of the details of 
some historical or contemporary type is the highest possible 
commendation. 

Even among architects themselves there is scarcely any 
broader conception. "Architecture is decorated construc- 
tion,"; "Architecture is dependent on construction and 
should express the. construction"; "Architecture is suitable 
arrangements to meet certain wants." 

Planning, materials, construction may all be studied and 

generalized, but, when it comes to the real architecture, the 

composition of the exterior, the only rule at present is, ** Go 

out and find something that is the fashion and make your 

building like it." Now all these ideas and precepts have a 

certain truth. Architecture certainly implies building, and 

as far as getting buildings built is a necessary condition, an 

architect is to that extent a builder. Yet that there is more 

8 



WHAT IS ARCHITECTURE? 9 

to architecture than mere building, we all feel intuitively; 
perhaps he comes nearest to it who says : " I know what kind 
of a building I want myself, but I must have an architect to 
make the outside of it/' 

In the same way architecture implies construction, and it 
is impossible to divorce the architectural result from the 
construction entirely even if it were desirable ; but that the 
exhibition of the construction is a necessary characteristic 
of good architecture cannot be maintained. 

Thus if we are obliged, or prefer, to span an opening with 
a lintel, it is sometimes permissible, or even essential, to 
cut the lintel into imitation voussoirs of a flat arch. It is 
true that the best designers try to avoid such expedients, 
but avoidance is preferable — not because deception is morally 
wrong, for deception to give pleasure is not felt to be morally 
wrong, as in the case of the beer mugs filled with jelly and 
crowned with meringue instead of foam, which are sold in 
the streets — ^but because of a certain sense of unreality, of 
mere theatrical pretense, which detracts from the full en- 
joyment of a design in which such pretenses are too frequent 
or too evident, however beautiful it may otherwise appear. 

Nor, again, will the frequent theory that decoration 
must not be constructed always hold good, as we admit 
when we find the culminating glories ^ of the two great 
historical styles, the colonnade of the Greek, the spire of 
the Gothic, both of them constructed decoration, not to 
speak of many of the minor parts that were no less so. 

Neither is the material of construction a fundamental 
consideration, except in so far as it forces its consideration 
upon us. If it were possible, for instance, to carve a marble 
figure with the attenuated parts that it is possible to use in 
bronze there would be no objection to doing so, nor would 
there be any artistic objection to executing an iron grille 
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in wood, except that the practical error would soon correct 
itself by the rapid destruction of the frail wooden frame. 

Nor, conversely, is there any objection to imitating a 
marble figure in bronze, which is perfectly practicable, save 
that thereby we lose both the special beauties of which 
bronze is capable, and at the same time the special charm 
of the stone in its own appropriate place. 

To gain a s\ifficient notion of the proper extent to which 
the material must be considered, observe and talk with a 
woman of taste engaged in designing a costume from a 
fashion plate. Note that the extraordinary contorted fashion 
plates are to the feminine mind merely diagrammatic, not 
intended to really represent a clothed htmian figure, but 
only so much sttiff , with so many yards of trimming, cut to 
attain a certain result, which is always accentuated by 
exaggeration. This costume, she will explain, must be 
executed in a material somewhat like that shown. A solid 
color would not do without more trimming; this design is 
made plain because it is of richly figured brocade. Besides 
this, it must be of a certain weight; a light summer silk, 
however suitable in color and figured ornament, could never 
interpret those heavy folds properly. 

So in architecture, there is no valid reason why a building 
executed in cement should not deserve our praise as much 
as if it were of Parian marble, except that delicacy of arris 
and the brilliancy that results from undercutting are un- 
attainable in cement, and on the other hand certain charac- 
teristic effects may better be obtained in it by forsaking the 
imitation of stone and adopting a new treatment suited to 
its peculiar qualities. 

Apart from such necessary considerations, an archi- 
tectural object is to be regulated by the same rules and 
criticised by the same formulas, whether built of granite or 
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stucco or sugar paste. It is not worth while to combat more 
seriously such incidental truths and partial statements of 
facts that have been allowed to obscure an intelligent theory 
of the scope and full meaning of the word architecture. 

It is tmiversally admitted that architectvire is a fine art, 
that is to say, like other fine arts, something more than a 
mechanical art. To say that sculpture was the art of mixing 
clay and shaping it would be quite inadequate. So it would 
be inadequate to define painting as the art of applying pig- 
ments to surfaces. The first might suffice to define a brick- 
maker or a potter, the second to define a house painter, for 
these are both mechanical arts, but a fine art is something 
more than this : it is a mechanical art with the added quali- 
fication that the objects produced by it must give pleasure. 

This it is that constitutes an art a fine art : its pleasure- 
giving quality independently of its useful qualities. A 
mechanical art is one which fashions objects primarily 
intended for use ; a fine art that which is primarily intended 
to give pleasure. 

Of the recognized fine art^ there are three that are 
representative, either entirely or chiefly : literature, painting, 
and sculpture . These give pleasure chiefly by the pleasurable 
representations they depict, although the pleasure that 
attaches to the material form is also essential to each in 
differing degrees. Thus prose literature and poetry give 
pleasure partly by that which they describe, partly by the 
agreeable arrangement of sounds, partly by the sentiment 
that accompanies them. 

In the same way painting and sculpture produce pleasure 
by appealing to various senses and sentiments. These are 
therefore to be classified by themselves as representative 
arts in contradistinction to those remaining and now to be 
enumerated. 
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The fine arts distinguished as pure, as opposed to repre- 
sentative, are architecture and music. The office of the 
latter is to arrange sounds that shall be agreeable to the 
ear ; that of the former is to shape material objects so that 
they shall please the eye. 

It is true that certain sentiments are aroused by certain 
kinds both of music and of architecture : we speak of both 
as grand or dignified or playful or exuberant ; nevertheless, 
apart from the question, and a very curious one it is, of why 
certain sounds produce certain emotions, it is indisputable 
that the only means wherewith music can produce its result 
is sound — absolutely nothing else. 

So also architecture, apart from the figures, scenes and 
suggestive ornaments that may be placed upon objects 
produced by it, has its own function in fashioning material 
forms into agreeable shapes, not incompatible with, but not 
necessarily limited by, their useful applications. 

As music is the art of sound, so architecture is the art of 
form. Not representative form, not garlands and metopes 
and inhabited niches, but walls and roofs and columns, and 
not only these, but objects not properly buildings at all — 
pedestals and tripods and monuments. 

Closely connected with architecture, forming, in fact, 
almost a part of it on a smaller scale, is the fictile art which 
shapes vases, urns, and such minor objects, which may 
indeed be put to some use, but which are intended primarily 
to be looked at simply for the .pleasure that their shape or 
color, or both combined, give. 

Another pure art, also classed as a fine art, though not 
esteemed equal in dignity to architecture and music (it has 
at times been ranked alongside of music), is the art of 
pleasurable motion, the dance. 

There should be indeed a fourth pure art, the art of non- 
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representative color, bearing the same relation to painting 
that architecture does to sculpture, but this has not yet been 
separately catalogued and is usually merged in the sister 
art of form. 

This distinction between pure art and representative art 
is the reason why it is possible to lay down rules for the 
former, but not for the latter, as these are too complicated 
in their appeals to the emotions for any but the most ap- 
proximate rules, derived from those for the corresponding 
pure arts, and applicable to representative art only in so 
far as the latter must include a certain proportion of pure 
art. So the catalogue of fine arts will stand thus: 
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PURE ARTS 

1 . The Art of Form 

Comprising all fictile art that is not rep- 
resentative of life, and including the 
art of decorative color. 

2. The Art of Sound 

3. The Art of Motion 

REPRESENTATIVE ARTS 

1. The Art of Representative Form 

2. The Art of Representative Color 

3. The Art of Representative Sound . 

Including both prose and poetry, of 
which the former is almost entirely 
representative, laying little stress on 
the beauty of expression, while in the 
latter the importance of the expression 
is paramount. 

These are, of course, involved and intertwined in the 
most complicated manner, each one infringing on the 



Music. 
Dancing. 

Sculpture. 

Painting. 

Literature. 
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province of the other in a way which suggests an intimate 
connection among them. 

Thus Song is a combination of Music and Literature; 
Music and the Dance are inseparable; while Architecture 
associates with itself the applied arts, so to speak, of Sculp- 
ture and Painting. 

Nevertheless, the classification which we have made is a 
real distinction and useful in clarifying our ideas upon the 
subject. 

We must therefore think of true architecture, not as the 
development of economical planning, not as the expression 
of construction, not as adherence to historic or contemporary 
precedent, but as the ftmdamental art of inventing and 
constructing objects that please by their intrinsic form and 
color, addressing itself to buildings in the largest sense of the 
word, whether inhabited or built only to be looked at, as 
triumphal arches, mausoleums, domes, towers, and spires. 

It is the combination of the requirements that usually 
architectural objects must be both habitable and also 
pleasing to look at that causes many of the diiBculties of 
architecture in practice. 

The considerations that we have advanced will sufficiently 
justify the use of conventional ornament in architecture 
and refute the position so strongly taken by Ruskin, that 
the only proper ornament is that which represents some 
natural object. 

So far from using natural forms for architectural decora- 
tion, the Greeks, who are still our masters in such things, 
achieved their greatest successes in their studies of pure 
form in ornament. Their wonderful anthemion device, 
their still tmsurpassed egg-and-dart invention — I say in- 
vention advisedly, in spite of its undoubted historical de- 
velopment from the lotus, as shown by Goodyear 's investiga- 
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tions — their equally wonderful Ionic and Corinthian capitals 
— all of these are not, and are not meant to be, either repre- 
sentative or even suggestive of vegetable form, any more 
than the profile of one of their vases is derived from or meant 
to suggest a crook-necked squash. On the contrary they are 
studies of beautiful form in the abstract, as all architectural 
objects, large or small, must be, limited only by the un- 
avoidable limitations of use and material. 

The only art that stands alongside of architecture as a 
pure art, is music, and that there is an intimate connection 
between them has long been intuitively felt. It appears 
that the Greeks associated them closely, and it is probable 
that the connection lay in some mathematical method of 
determining the form of the parts of buildings derived 
from the known numerical relations of musical intervals, 
which caused the Greeks also to associate music and mathe- 
matics. 

Just what these rules were we do not know, but it seems 
certain that they must have been very flexible, and very far 
from cut-and-dried, to judge from the liberties the Greeks 
took and the continual variations they employed even in 
fixed types. 

What concerns us immediately is that, of the pure arts, 
music has for a long time been reduced to the more or less 
scientific rules of coimterpoint and harmony. These rules 
when first outlined were far from scientific, being based upon 
the arbitrary distinction of chords and discords, although, 
from the first, flavored with a scientific tinge from the 
known mathematical relations of the lengths of concordant 
and discordant strings. 

Afterwards, when the length of the string was shown to be 
a function of the number of vibrations, and when the co- 
incidence of the vibrations was shown to be the fimda- 
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mental cause of harmonious combinations, music was placed 
upon a thoroughly scientific basis. 

Nevertheless, scientific though music has become, and 
essential as is a knowledge of the science of music to the 
composer, it is far from possible to write a musical composi- 
tion entirely by rule ; on the contrary, the composer writes 
by his feelings, with hardly a thought of the science of it, 
partly using his scientific knowledge unconsciously as a 
basis ; partly referring to it in case of doubt ; partly boldly 
transgressing it, when genius leads the way. 

Observe, however, that a comparatively small amount 
of science is needed to regulate and illumine ; that is to say, 
not a small knowledge of all known musical science, but 
that all known musical science is capable of accomplishing 
very little in manufacturing ready-made musical compo- 
sitions. 

It is still quite impossible to sit down and turn out com- 
positions of any length and of all styles by rule ; the musical 
impulse must first exist, and drive to the expression of it, 
an expression which is only facilitated by musical science. 

Is it not possible for us to lay down such a measure of 
science for the other pure art, architecture? Is it not pos- 
sible for us to select certain combinations that are known to 
be pleasing and distinguish in them the simple facts of 
number and size that mark them, as the first musical theorizer 
selected the pleasing chords and measured the strings that 
sang them ? 

It is not to be supposed in making this comparison with 
music, as that one of the pure arts that first reached scientific 
development, that any strict deduction from one pure art to 
the other is intended or is possible ; yet as the eye and the ear 
are the only two senses to which measured aesthetic pleasure 
is possible, the one in feet and inches, the other in bars and 
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beats, it may be that the rules which apply to one may 
eventually be found to be based upon the same psychological 
facts as those which apply to the other, and the ground may 
be laid for a general theory of aesthetics which will include 
all the arts of representation, as these are but the pure arts 
of sound and form, with an element of portraiture added. 

Note some interesting analogies which may mean much 
in future. 

Why is it that in all the arts a unit composed of one 
large and two small parts gives pleasure? 

In architecture, the bead and reel in all its varieties. 

In poetry, the typical dactylic measure, the mere 
diagram of which 
looks almost like a 
bead and reel orna- 
ment. 

In music such 
passages as this, 
from Rubinstein's 
Melody in F. 
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And in the dance, the ever favorite deux temps, or two- 
step, as it is now called. 

Is it possible that such curious likenesses are destitute of 
meaning; or is it not probable that they point to an under- 
lying imity of the aesthetic arts that we shall some day 
penetrate? 

We are about to develop certain theories which may 
serve as a foundation for architecture, very much as the 
theories of harmony serve as a foundation for music. 

Not that such theories will enable anyone to conceive 
and elaborate an architectural creation any more than the 
scientific theories of harmony can originate musical com- 
positions ; the best that we can do, whether in form or sound 
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creations, is to lay down such rules as will facilitate the 
material expression of the conceptions of the imagination 
and reason : 

That done, architecture will take its true place as an art 
founded upon science, not only in the subordinate ftinctions 
of arrangement and construction, but in the ftindamental 
ftinction, by which alone architecture can claim rank as a 
fine art at all, that of making its creations beautiful. 



Ill 

UNITY 

IN all works of fine art there is one fundamental quality 
which from antiquity has been recognized as essential. 
This quality is tmity. 

In literature this means sticking to the subject in hand, 
and not running off into excursions on allied topics ; besides 
this there is unity of literary form, to which in poetry the 
metre so much conduces. 

In music, unity lies in the persistence of a single theme 
throughout a composition, to which add the formal unity of 
key and measure. 

In painting, apart from the unity of arrangement which 
is closely analogous to that of architecture, there is the unity 
of color that comes from painting every part with the same 
palette. 

In the arts of design, including architecture, one of the 
chief sources of unity lies in the arrangement of parts, by 
which objects otherwise unrelated are so placed that the 
mind loses sight of them as separate objects, and notes only 
the combination as a single whole. 

Thus a number of lines taken at random and laid in no 
particular order, cannot impress the mind otherwise than as 
a multitude of objects (a. Fig. i). 

Placed thus (6), radiating from a centre, the mind regards 
the combination as a single star or flower, and forgets to 
enumerate its parts at all. 

So such forms as these (c) remain isolated individuals 
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until they are combined in a honeysuckle (d). Another 
source of unity is the intrinsic power of certain forms when 

properly placed. Thus, 
\^ -^1-^ ^^ ^^ enriched motilding 

'/. \ /^^ \ ^ ^^"^ ^^^ forms of the enrich- 

"^ ^^ \ J ment acquire unity mere- 

ly by their arrangement 
in a straight line (e), just 
as in (b) tmity was given 
by arrangement in a cir- 

)iaOIOIOl010IOIOIOIC )I0.0IQIQiOI0IOIOI0K ^^^- The addition of hori- 

~ zontal straight lines on 

p. J each side, as at (/), at 

Unity produced by arrangement of parts. ^^^^ S^^^^ ^ Complete 

union of the parts, so 
that an observer, if asked to describe what he saw in (/) 
would answer, a border, or an ornamental band, and not, 
ten ovals, eleven dashes, and two lines. This power of a 
straight line to give unity is constantly used in architecture 
in the horizontal mouldings, whether enriched or not, 
which are frequent in all styles. 

So fundamental is this quality of unity that scarcely any 
other is needed for excellence in a work of art. If we can 
succeed in producing something in which no part seems to 
be extraneous — "stuck on,'* "gingerbread'* — such are the 
colloquial criticisms — we may be confident that we have 
done a fairly good thing. If, in addition, every part is ex- 
actly suited to its place in shape, size, and relative dimensions 
the result will be not far from perfection. 

Such other qualities as conduce to the beauty of the com- 
position, such as grace, delicacy, refinement, are too elusive 
to be labeled and catalogued ; the only criterion that we shall 
appeal to in the following pages is this quality of unity. 
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In every architectural object, whether great or small, 
simple or complex, whole or part, from the pyramid to the 
denticule, there are five aspects of its material shape that 
must be separately considered as related to the unity of the 
whole. 

First, intrinsic shape ; and we shall find that certain shapes 
must be used in certain ways to produce the effect of a single 
whole. 

Second, relative shape, that is to say, the shape of each 
part in relation to other parts, whether of similarity or of 
contrast. 

Third, relative size, one or more parts predominating 
and the rest subordinated by their inferior size. 

Fourth, number of parts, with their size, shape, and 
relative position taken into consideration. 

Fifth, relative dimensions of parts, or what is properly 
called proportion. 

In the following chapters we shall take up these subjects 
and deal with them more fully in the order in which they 
are here enumerated. 



IV 

INDIVIDUALITY 

IN all architectural compositions there are two sorts of 
shapes which correspond to two opposite sentiments. 
Not only are there two such sets of shapes, but there are also 
corresponding arrangements of parts in respect to number 
and size which arouse answering emotions. 

These emotions or sentiments, using the words as ex- 
pressing the same feelings in different degrees, are the senti- 
ment which we have previously dwelt upon, that of unity, 
and its antithesis, by which is meant not heterogeneity or 
disorder, but rather the opposite of that strong sense of 
fixity upon a single object which constitutes unity. Shall 
we say then a sense of plurality? It is hardly that in all 
cases, as plurality relates to number only, while we shall 
find that a sense of individuality and its opposite attaches to 
shape alone as well as to number. 

Indeed there is no more basic mind-principle than this, 
or than these, for they are cotuiter faces of the same mental 
make-up that nms through all architectural, and indeed all 
other kinds of design. 

This antithetical view might be called infinity, as op- 
posed to individuality, but that would hardly give the true 
feeling. What is to be expressed is the sense of spreading 
out as opposed to concentration. Carried to its limit this 
spreading out does become infinity, but it may exist within 
narrower limits, and for such more frequent use needs a 
more descriptive name. 

22 
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Let us call it then distribution or continuity, distribution 
more especially as applied to the number of objects, when 
we come to speak of that aspect of them, while continuity 
may serve better with respect to their shape, with which we 
are now concerned. 

Yet we may use these words, continuity and distribution, 
sometimes almost interchangeably, the ideas which they are 
to convey being closely locked, as merely different parts of 
one and the same sentiment, and always tending toward the 
ultimate emotion of infinity. 

Individuality, while closely connected with imity, is not 
quite identical with it. Unity may exist in a composi- 
tion of which some parts are marked by individuality 
and others by continuity ; or continuity may be the most 
striking characteristic of a composition, which, as a whole, 
possesses perfect unity. Where the composition is simple 
and the parts few, individuality becomes identified with 
unity. 

The Egyptian pyramid, rising from the level ground, 
and with every outline trending toward a single vertex, 
with pyramidal and pointed forms generally have been rec- 
ognized as possessing the most striking individuality. 

Everywhere in literature have pointed forms figured 
even as sentient beings in metaphor, so strongly is this feel- 
ing of individuality inherent in their shape. 

Hast thou no voice, O Peak? 

It has not been commonly recognized, but reflection will 
show that it is true that the only other architectural termina- 
tion of a distinct character, the horizontal or square-headed 
type, is absolutely without individuality, and is the fullest 
expression of its antithesis, namely, continuity. In looking 
at an object with a horizontal line above, the eye ranges from 
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side to side, nowhere finding a point of concentration, and in 
the absence of concentration there is no individuaUty. 

Only in architectural composition is it necessary to say 
" above '' ; in general composition a horizontal line, or indeed 
a continuous line of any kind, has this same character. 
But in architectural composition the bottom line is always 
determined by the ground the building stands upon, so that 
the termination above is all that we have to consider. 

Thus our first classification of architectural objects into 
pyramidal and square-headed, which seems at first glance 
superficial and trivial, is really basic. This will be seen more 
clearly if we trace its origin and consequences a little further. 

The reason why a pyramid possesses individuality is 
because the lines trend to a single point. Now if there is 
any other way of indicating a point we may find a clue to 
other expressions of individuality. In general composition, 
that is to say, decorative design on the fiat, that knows 
neither up nor down, the most individual object is a point or 
a circle. But in architecture, imtil we come to details, such 
as panels, windows, carvings, and the like, which may be 
circular, we have not the material conditions for drawing 
circles and points. All of our architectural objects must 
stand on the grotmd, and our boundary lines on each side 
must be approximately vertical, as become stones and 
bricks that are piled on top of each other. 

In the plan, it is true, we may have circles, and a certain 
weight attaches to these even when they are not seen, but 
only inferred, as they always must be. The view of a 
circular temple at a moderate distance could be perfectly 
rendered by a very slight convex curve in the entablature, 
the plan remaining a straight line, and by setting the columns 
more closely toward the ends of the colonnade, all of them 
standing in a straight line. 
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It might be necessary to render two or three terminal 
columns, where they run together, by single ones appro- 
priately cut, but if properly done, and lighted full in front to 
minimize the effect of shading, a circular temple could be 
depicted with a flat-faced structure of stone ju^t as well as 
on a flat canvas with paint and brush. 

For any true aesthetic judgment of the productions of 
architecture we must judge them as we do a picture, ignoring 
considerations of utility in the plan and practicability in the 
material. 

Now, from this point of view, if a building with a hori- 
zontal top line lacks individuality, and possesses continuity, 
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Jnfinity. 

Fig. 2. 
Unity produced by either individuality or continuity. 

as at Fig. 2 (a), tending more and more to infinity as at (fe), 
the longer it is in proportion to its height, what will happen 
if, instead of lengthening it out to infinity, we shorten it 
until it becomes very narrow relatively to its height? 
Evidently as we narrow the base we attain more and more 



26 ARCHITECTURAL COMPOSITION 

individuality, until at the logical limit of a perpendicular 
line we would reach the next thing to a point, in fact, the 
closest possible approximation thereto. 

We thus note that the architectural object next in 
individuality to the pyramid and pointed shapes generally 
is the tower. 

Now this connection of the long horizontal building with 
the idea of continuity, and of the tower with individuality, 
leads to a further generalization. 

Every architectural structure is naturally composed in 
its vital structure of horizontal and vertical lines. Vertical, 
because the force of gravity requires things to be piled plumb 
on top of one another in order to stand iat all; horizontal, 
because the level grotmd and floors, aided by the beds of the 
construction, whether of wood, stone, or iron, naturally so 
determine ; so that in every structure there are both of these 
principles, that of individuality, centring in the perpendicu- 
lar line and perpendicular mass, and that of continuity, 
finding its expression in the horizontal line and protracted 
horizontal mass. 

It must not be supposed that because continuity is 
antithetical to individuality it is therefore antagonistic to 
imity. On the contrary, quite the opposite is true: con- 
tinuity of line and mass, when properly used, is quite as 
requisite as individuality for unity, indeed may often take 
the place of it entirely, as in any colonnade, for instance, 
that lacks a pediment. The introduction of the pediment 
introduces the element of individuality in so far as it brings 
in a pyramidal outline, but without the pediment there is 
nothing of what we have called individuality in the colonnade ; 
its unity is obtained by the horizontal lines of stylobate and 
of superstructure, as well as by the horizontal succession of 
columns. 
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Most essential to the unity of a building are these long, 
uninterrupted horizontal lines. The base of a building is 
structurally designed to support a certain weight, and 
intellectually to appear capable of supporting it, but from 
a purely assthetic standpoint its function is not that of a 
vertical support, but of a horizontal tie, as it is to strike the 
eye, irrespective of the mind, as a living something which 
holds the columns together and prevents them from march- 
ing away out of ranks, rather than as a mere block for them 
to stand on. 

And this is true even more forcibly of the main cornice 
and the intermediate cornices, or string courses, or balconies, 
or whatever the projections may be that make long horizontal 
shadows. They are all aesthetically ties that bind; their 
structural fimction is of no importance, except this, that 
afterwards, when the mind has time to look into it and form 
an opinion concerning it, there must be nothing which shocks 
the judgment, as would a cornice of paper, or a string course 
carefully painted and shaded. 

But structural considerations have no weight in the first 
conception of an architectural composition. It is true that 
the experienced architect thinks constructively, so to speak, 
and modifies even his dreams imconsciously so that they are 
capable of being built ; but he dreams in pictures, rendered 
in black and white and tinted with grays and browns and 
greens. 

A cornice is structurally the edge of a roof; pictorially 
it is a broad, black line. A string course is of little or no use 
structurally, but is introduced solely for the "sake of the 
minor black line that is drawn by means of it. 

In the same way a pilaster, or engaged column, is 
structurally intended to support concentrated weight, and 
must appeal to the judgment as suited to the purpose. 
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Pictorially, it is but a modeled, vertical line, built for the 
sake of the shadow it casts, and serving to cut the facade into 
slices standing side by side, which again are bound together 
by the horizontal Unes. 

Although we ignore the structural point of view in this 
book, it is only as a treatise on construction must ignore 
the aesthetic side ; the two aspects of the subject, indissolubly 
united in practice, must be studied independently. 

Several practical precepts result from what has been 
said. In the first place, to give individuality to a building, 
or to a part of a building, the pyramidal outline is peculiarly 
suited. AVhether of Egyptian proportions or elongated into 
a Grothic spire, or flattened into a gable, or depressed into a 
mere pediment, the pointed outline marks the part to which 
it is applied with an especially forcible sense of concentra- 
tion or individuality. 

The same is true of domes, lanterns, and all approxima- 
tions to the pyramidal. A number of buildings rising gradu- 
ally one above the other, 
about one highest central 
building, like those on the 
fortified rock of Moiit Saint 
Michel (Fig. 3), are united 
by this disposition into a 
single mind-picture. Even 
■where the situation is not so 
Pig, , striking, any ordinary group 

Mont Saint Michel. of heterogeneous parts can 

Effect of pyramidal arrangement i.i be " pulled together " if one 
giving unity, ^f them can be arranged as 

a tower around which the rest cluster, as in Fig. 4. 

If for any reason the pointed outline is unavailable and 
we are compelled to use the square-headed outline, it is quite 
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possible to give individuality to a square-headed mass by 
proper treatment ; only we must remember that the square 
outline has not the character of individuality in itself as the 
pointed outline has, but 
requires special treatment 
to give it that character. 

The second precept is in 
connection with the rela- 
tive height and width of 
the building. 

Buildings of any di- 
mensions may have either 
an individual or a continu- 
ous treatment ; but those in 
which the height is greater 
than the width lend them- 
selves to the individual 
or vertical treatment with 
greater facility, while 
those in which the length 
surpasses the height are Fig. 4. 

naturally suited to a con- Jefferson Market Court House. 
tinuous or horizontal treat- Unity given by a single dominating 

ment. 

Of course in all buildings, whatever their relative dimen- 
sions of height to length, both horizontal and vertical lines 
must occur, but it is for the designer to lay stress upon one 
set or the other of these lines. Hence the second precept 
is to determine in advance whether the conditions require 
a relatively high building or a relatively wide building, and 
adapt the treatment thereto, using strongly marked hori- 
zontal lines, and vertical lines either not at all or very much 
more lightly drawn for the wide and low building, and, vice 
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versa, strong vertical and fewer and lighter horizontal for 
the high and narrow building. It is possible, indeed, to 
reverse the treatment, and to design a tower with heavy 
horizontal lines, but more time and skill are required to 
obtain satisfactory results. 

Beware, though, of mixing the motives of verticality 
and horizontality. 

If we are to use a heavy projection of cornice, giving a 
marked horizontal treatment to our building, it is most 
difficult to introduce a vertical part, as a tower, in connec- 
tion therewith ; the unfortu- 
nate result of such a combi- 
nation is shown in Fig. 5. 
For this reason in the Gothic 
styles, where vertical lines 
and masses predominate, 
the heavy cornices of the 
classic orders are shrunken 
into mere stringcourses. 

On the other hand the 

difficulty of assimilating a 

^' ^' tower with classic treatment 

Injudicious combination of vertical ■ ,, , .j- ... 

and horizontal motives. IS well known ; if we set it on 

.op of the building the j udg- 

ment is offended ; if we carry its lines down to the grotmd, as 

the judgment demands, the strong verticality is antagonistic 

to the powerful horizontal lines of the portico and cornice. 

It is true that by skillful treatment much may be done 

to unify a combination of a vertical mass and a horizontal 

mass. Either one may be characterized by predominating 

horizontal lines or by predominating vertical lines ; and if the 

same treatment is used in both the effect of unity in the 

composition may be obtained. 
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Thus in Fig. 6 we have a combination of a horizontal and 

I vertical mass with three different kinds of treatment. In 




Fig. 6. 
Methods of harmonizing vertical and horizontal treatment. 

a, both the horizontal and the vertical masses receive 
square-headed terminations marked in both cases by heavy 
machicolated cornices. 

In b, both receive pointed terminations, the projection 
of the mouldings whence these originate being kept very 
slight. In c, the whole is cut into vertical slices by vertical 
lines, "pulling the parts together" effectively and com- 
pletely. Although these are shown as pinnacled projections, 
any other sort of vertical lines, as pilasters or colonnettes of 
any description, would give a like result more or less com- 
pletely. 

Should an individual or vertical object be attached to one 
of strongly marked horizontal character the residt is often 
most unfortunate, yet such a combination as that shown in 
Fig. 7, a, is frequently perpetrated by the builder who is his 
own architect, although no architect worthy of the name 
could be guilty of such an error. It is extremely interesting, 
however, when some such atrocity committed in the name 
of architecture is encountered, not to rest content with 
denimciation, but to question and analyze it forthwith. 
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Why is this thing so ugly? What general principle does it 
transgress? How can it be improved? 

It is a very profitable exercise to assume the same con- 
ditions, as, in the above instance, an oblong block of a 
building with a turret on the angle, and observe what sort of 
treatment becomes necessary to make it presentable. It 
will be found that the difficulty lies in the reconciliation of 
the pointed termination with the strong horizontal cornice. 
If the pointed termination of the turret is removed and a 
corresponding cornice placed upon it, the first step toward a 
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solution is taken (Fig. 7, b). Then, by stopping the heavy 
horizontal line where the turret occurs, a reasonably satis- 
factory result is secured. 

A similar error is seen in Fig. •j,c, and it is one which, with 
various modifications, often occurs upon street comers. 
It usually results from the desire on the part of the owner to 
advertise the business by a striking architectural feature, 
combined with a realization on the part of the designer of 
the force of the constructive dictum that the lines of a tower 
should spring from the ground. 

As in the previous example, the strong horizontal mass 
of the building is absolutely antagonistic to the equally 
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strong vertical mass of the turret, accented in its individual- 
ity as it is by^the dome-shaped termination. 

The difficulty of combining pointed forms with horizontal 
ones is often felt even in monumental buildings of academic 
design, where pedimented 
forms are introduced 
above the main cornice, 
as in Fig. 8, a. It be- 
comes almost imperative 
to carry through the hori- 
zontal line above these 
pediments as at 6. Such 
forms are wisely avoided 
and square terminations 
used instead. 

To recapitulate : First. 
As architecture is, in con- 
struction, ftmdamentally 
the placing of horizontal things to be supported upon verti- 
cal supports, even the arch being but a way of solving the 
problem that includes both factors, but does not eliminate 
either, so the ftmdamental aesthetic conception in archi- 
tecture is this essential distinction between vertical and 
horizontal motives. 

Second. All objects in which the vertical dimensions 
surpass the horizontal are most easily and naturally adapted 
to a vertical or individual treatment, with the limit in the 
direction of verticality marked by the solitary tower with 
pointed termination. On the other hand, as soon as the 
horizontal dimensions exceed the vertical, we may naturally 
turn to a horizontal treatment, with strongly marked 
horizontal lines and a square flat top, the extreme case 
being that of the classical colonnade. 



Fig. 8. 

Horizontal terminal line as at b, 
preferable to accentuation of vertical 
parts as at a. 
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In many cases, however, it becomes necessary to combine 
a vertical form, as a tower, with a horizontal mass; con- 
ditions which demand similar treatment for both the 

horizontal and vertical parts. 
Third. Even in single 
masses, whatever their rela- 
tive dimensions of height to 
length, either individual or 
continuous treatment may 
be used, according to the re- 
sult we may wish to attain. 
If the object be to give strik- 
ing individuality to the build- 
ing a single gable may be used, as in a. Fig. 9, at the expense 
of the apparent horizontal dimensions. But if it be desired 
to make the most of the horizontal dimensions the opposite 
treatment, as at 6, must be adopted, and everything done to 
diminish the apparent height and to reinforce the continuous 
horizontal lines. 



Fig- 9- 

opposite modes of treatment. 
a. Vertical and individual, b. Hori- 
zontal and continuous. 



SIMILARITY 

THE second principle from which unity of the whole 
composition springs is similarity of the parts of 
which it is composed. We are speaking now of similarity 
of shape, not mathematical similarity, still less as implying 
anything like equality in size. 

Similarity of shape should prevail among all the parts 
of a composition, 
from greatest to 
smallest, from dome 
to door panel. 

To illustrate 
what similarity " 

means, let us see 
what dissimilarity 
is. 

Such composi- 
tions as that shown 
in Fig. lo, a, are by 
no means imusual. 
After recessing the 
front, perhaps to 

obtain space for his portico, the designer is not content to 
leave the side portions plain and square: one of them he 
feels called upon to make circular in plan, perhaps because 
he thinks a round tower on a comer looks well, and so it 
does in some cases." 
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i" and dissimilarity of parts. 
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He might far better have let it alone, as all such efforts 
are foredoomed failures, but with both parts left square as 
at b, or both parts made round as at c, an excellent result 
may be obtained. 

Yet how often is this mistake made, simply because the 
designer has never realized clearly the principle that dis- 
similarity between parts that have substantially the same 
function is always disagreeable. 

Apart from other considerations which may demand cer- 
tain departures from the rule, the effect of a building is im- 
proved if all of the 
openings are of the 
same sort, all lin- 
teled, or all round, 
or all pointed. 

Compare, for 
instance, this pho- 
tograph of the Pa- 
lazzo Vendramini 
{Fig. ii) with that 
of a recently built 
house which is an 
adaptation of it 
(Fig. 12). Notice 
that a large part of 
the beauty of the 
original is due to 
the persistence of 
the arched open- 
ings throughout ; 
three tiers of windows and doors, all with semicirctJar 
arches. Each window has a single mullion, and the two 
spaces into which it is thus divided are also arched, the tym- 
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panum being filled by a pierced circle, somewhat after the 
fashion of tracery. 

There is no doubt of the beauty of the arrangement to 
all eyes, simple or sophisticated. All this has been pre- 
served in the modified 
copy up to a certain point ; 
but in the subdivision of 
the windows of the latter, 
a straight transom is used 
with a mulHon below, but 
nothing above, the semi- 
circular tympanum being 
undivided. An excellent 
device an4 pleasing into 
the bargain in many situ- 
ations, but here it quite 
loses the charm of the 
original, resulting from 
the similarity of the small 
arches over the mullion 
and of the larger arches ^'^' ^'' 

which span the whole 
opening. 

It may be that there is 
some analogy between this unison of similar forms of differ- 
ent sizes and the corresponding unison between musical 
notes of different octaves. At present this correspondence 
is a mere fancy, or, at the best, a plausible surmise ; but at 
any moment the researches of psychology may show a real 
resemblance in the pleasure that the mind derives from such 
unisons, whether through the eye or the ear. 

In the same way in modem dwellings even on the most 
modest scale it is important to preserve a similar window 
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treatment throughout. In such buildings the sashes are 
often cut up diagonally into diamonds. When this treat- 
ment is used it should be carried through all the windows, 
and should not be alternated nor varied with sashes cut up 
into rectangular lights. 

Often, under the impression that additional elaboration 
will improve the appearance, some of the sashes are com- 
plicated by the addition of curved sash bars in tortuous 
patterns, entirely sacrificing the charm which uniformity of 
treatment gives for a labored frivolity. 

Such trivial details of cottage design may be deemed 
tmworthy of attention ; but it is in just such trifles of every- 
day practice, as well as in monumental work, that rules of 
composition find the test of their validity. 

Another instance of the importance of similarity of parts 
is found in the common dictum that the pitch of all the roofs 
of a building should be of an equal inclination. 

This rule is not absolute, as there are places where the 
pitch may be varied with propriety, but for the present 
we may give the precept full acquiescence, leaving future 
limitations out of the question for the moment, and 
note the ill results that follow divergence from the rule of 
similarity. 

Xhere is, not far away, a house of the ordinary kind, 
designed by a worthy carpenter, but all the more instructive 
on that account, in which he has put the enormity shown in 
Fig. 13, a. 

Moved by a laudable desire to get a room in the attic, he 
has raised the eaves of the middle dormer, but not the ridge, 
putting a smaller dormer with a steeper pitch of roof along- 
side of it, and the round tower at the corner has made bad 
worse, whereas with dormers of the same pitch of roof, as 
at 6, -we can hardly go astray ; or, if we must have a dormer 
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large enough, or nearly large enough, for a whole room, 
something like c may be made to look as well as possible 
under the circumstances. 

Note that as long as the pitch is more than 45° the vertical 
element in the composition prevails, and we may dispense 
with the level cor- 
nice line, but as soon 
as it is less than 45° 
the level line begins 
to be demanded, 
while at just 45° we 
may either use it or 
dispense with it. 

The low pitch 
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Fig. 13. 

Lack of unity caused by dissimilarity at a. 
Unity obtained by similarity at h. 



harmonizes with a 
continuous treat- 
ment and general 
horizontal motive, 
while the high pitch 
harmonizes with individual treatment and vertical motive. 
This is why the low pediment of the classical styles gives in- 
dividuality to the front and at the same time does not mar 
the imity of the horizontal whole. 

Whatever sort of treatment is used for the dormers, the 
same sort of treatment must be used for the main gable of the 
roof. If a rich or fantastic style is used for the main gables, 
the same sort of treatment must be used for the dormers. 
Not by any means an exact copy in miniature of the larger 
gable — on the contrary the details of the outline and orna- 
ment must be nearly on the same scale in both — ^but a general 
reflection in its forms of the larger. 

The doctrine that the roofs of a building must have the 
same pitch remains a dry and barren formula, to be thrown 
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aside for the slightest demands of convenience or unbridled 
fancy, until we realize that it is but a part of a larger doctrine, 
that all parts of a building that serve similar purposes, and 



Fig. 14- 
All Souls Church, New York, 



even sometimes when they serve different purposes, are 
united in a harmony of the whole by a general resemblance 
in shape, 

A hemispherical dome, for instance, is felt to be ap- 
propriate in connection with semicircular arches (Fig. 14), 
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and it is for this reason that the interior of most of the great 
domed buildings is more harmonious than the exterior, as the 
interior is a complete compo- 
sition of semicircular arches 
in the aisles, and in the vaults 
of the nave, culminating in 
the doubly arched dome, 
arched upward and also 
arched in plan ; while the ex- 
terior, with its cornices, pedi- 
ments, and colonnades, to a 
great extent discards the arch 
in favor of the lintel, much 
to the detriment of the unity of the external appearance. 
Allusion has just been made 
to the harmonious effect of a 
dome on account of its curva- 
ture in plan, as well as in eleva- 
tion. As a general rule the 
same sort of line that is used 
in elevation may be used in 
plan with good effect. A semi- 
circular porch often seems out 
of place unless some kind of 
circular or semicircular object 
is placed upon the flat front of 
the building to justify the curve 
Fig- "*■ of the porch, as in Fig. 15. 

Circular arches when in- 
troduced into a circular plan, 
either as a connected arcade or as separate arches, produce 
an admirably harmonious effect from the similarity between 
them (Fig. 16). 
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Equally graceful is the arcade on a semicircular plan 
from the Villa Albani, shown in Fig. 17. 

For the same reason it is exceedingly difficult, if not 
impossible, to make a square dome, or any kind of tower, 
with curvilinear roof and rectangular plan, look well. To 
this, too, is to be attributed the out-of -place appearance of 
curves, whether convex or concave, in a mansard roof upon 
a rectangular plan. 

On the other hand, dissimilarity of contiguous arches, an 
error to which engineers are especially prone, always gives 
. a disjointed and painful 
appearance, as at Fig. 18, a, 
while an equally plain 
structure at b becomes 
pleasing merely because 
the three arches are all of 
like curvature. 

Even in the most mod- 
^Jf' '^' ^ est domestic work, a line 

reflecting another in a dif- 
ferent part of the compo- 
sition, whether interior or 
exterior, will give a pleasing effect which no richness of 
adornment could produce. 

In Fig. 19, a sketch from an actual house, the large arch 
in the foreground is of the plainest, that of the fireplace is 
of ordinary rough brick, but, in spite of the almost bald 
materials, the happiest result is secured. 

It is this similarity of parts that constitutes style, and 
the great advantage of adherence to style by copying the 
monuments of it in the past is that thereby a certain ready- 
made similarity and harmony in all parts is secured without 
special effort on the part of the designer. 



Arcade, Villa Albani. 
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A more intelligent method and .a really worthy intel- 
lectual exercise would be the study of any transitional style 



Fig. 1 8. 

Inharmonious effect of dissimilar arches, a, and pleasing effect of 

similarity, b. 

with the view of modifying such parts as seem incomplete or 
inharmonious, substituting others which reflect better the 
characteristic points of the style chosen. 
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In the two perfect styles, the classical and the mediaeval, 
this similarity of form is carried into the smallest details. 

The crocketted spire of the fourteenth century Gothic 
church is repeated a himdred times in the crocketted pin- 
nacles below, all very closely resembling it in both pitch and 
ornamentation. And the same pinnacles reappear on 
reredos and sedilia, in the interior, losing whatever con- 
structional use they may originally have had, and are re- 
peated merely as an ornamental form, deriving half of their 
charm from the repetition. 
In the same way the 
Gothic arch, originating in 
the construction of the 
vault, is repeated in the 
span of every window and 
as the head of every mul- 
lioned subdivision of the 
windows. Further than this, 
the form of the Gothic arch, 
cusped or plain, is used in 
^' ''■ panels cut out of the solid 

Simaarity^otW^of^™. parts of ^^^^^. ^^^ -^ ^^^ ^^^^^ 

woodwork of the stalls both 
crocketted finial and cusped arch are again repeated. 

Such use of constructional forms for decoration has 
been condemned, but it is only by their repetition as decora- 
tion that they become decorative, and their use as decora- 
tion is imperative because nothing else will harmonize with 
the constructive lines of the great vault above, which are 
forced upon us as the keynote of the style. A Gothic arch 
may not be in itself so graceful as a semicircular arch ; a 
Gothic pinnacle is not intrinsically an especially beautiful 
object. It is only by accepting them as the best available 
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treatment for essential constructive features, and then re- 
peating them everywhere, playing with them, revelling in 
them, that a grand and perfect whole is made. 

The same similarity between part and whole prevails 
in the classic style, although it is not so conspicuous at first 
glance. In that 
style the keynote is 
a regular horizontal 
line of columns, in- 
cluded by horizon- 
tal lines of stylo- 
bate and cornice. 

Notice how in 
each column the 
flutings repeat the 
orderly line of the 

columns them- ^'E- ^°- 

sp1v*>c fVficr in ^ Similarity of succession of flutes on each column 
ueivt^ *■ ^ '6- 20 ). to' that of the columns themselves. 

Each column is 

itself a colonnade, although a colonnade of concaves instead 
of a colonnade of convexes. 

Notice, too, how every enriched moulding is the same 
orderly repetition of vertical lines between horizontal lines 
(Fig. 21). The egg and dart, the reel and ball, the bird's 
beak, the cymatium, are every one of them successions of 
vertical lines in orderly grouping, although the simple suc- 
cession of single columns at equal distances, which is the 
keynote both of the construction and of the decorative 
motive, is exchanged for groups of several vertical lines 
joined together by different, but never antagonistic, parts. 

The same note of similarity, and of harmony as springing 
from similarity, marks also the minor epochs, in which 
architectural art has reached a less complete perfection than 
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at the two great periods. Thus the Rococo ornamentation 
of the time of Louis XV is marked by general employment of 
the double curve, both in plan and in elevation, and, what- 
ever criticism may be made of such forms, the harmony of 
the result is beyond question. 

Finally, it must be noted that the subject of the previous 
chapter, individuality and continuity, is closely connected 

with that now under 
consideration. 

The vertical and 
the horizontal ele- 
ments which are 
necessarily the fun- 
damental motives in 
architectural com- 
position, present in 
every architectural 
design the problem 
of reconciling things 
in their nature es- 
sentially dissimilar. 
The solution of the 
problem in classic 
lines was accomplished by insisting as much as possible on 
the horizontal and subordinating the vertical ; the mediaeval 
solution is just the opposite, developing the vertical at the 
expense of the horizontal. 

But no system of design, no style, can entirely leave out 
either principle, and the basis of all future developments of 
style must be the combination of these principles in forms 
which permit their repetition with modification in all parts 
of the completed work. 
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Fig. 21. 

All minor parts composed of successions of ver- 
tical lines, included between horizontal lines. 
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SUBORDINATION 

THE next principle of composition with which we must 
deal is subordination, that is to say, the due relation 
of the parts of a building to each other with regard to their 
size or prominence. 

Hence we may define subordination to be the giving to 
each part of a building its proper 
relative importance, the word im- 
portance being broad enough to 
cover several different kinds of rela- 
tive conspicuousness. 

An illustration will make clear 
what is meant by subordination. In 
Fig. 22 are shown two domed build- 
ings precisely alike, except that in 
the first, a, the dome is very con- 
spicuous, towering above the main 
building so that it becomes the most 
prominent object from every point 
of view. In the second, 6, the dome 
is low, segmental, not accentuated 
by a crowning lantern. In the first, 
therefore, we say that the building 
is subordinate to the dome; in the 
second, the dome is subordinate to 
the building. 

There are many buildings, good 
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Fig. 2 2. 

In a the dome is domi- 
nant, the rest of the build- 
ing is subordinate, while in 
b the dome is subordinate 
to the building. 
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ones, too, using the word good in the usual sense in which 
designers use it, in which this matter of subordination is 
hard to determine ; but even a well -designed building, it will 
be found, may be improved by such a judicious accentuation 
of parts as will leave no doubt in the mind of the critic as 
to which is the leading motive. 

To take another instance: in Fig 23 we have another 
pair of buildings, just alike except that in one, a, the portico 
is a huge affair, overtopping the rest of the building ; in the 
other, b, the portico is of similar proportions, with the same 

number of columns, and in every 
way just like the large one, except 
that it is diminished in size, imtil its 
ridge comes below the main cornice. 
In the former, the portico is superior 
and the building subordinate to it; 
in the latter, the building is the prin- 
cipal motive and the portico is sub- 
ordinate. 

Now there are several ways in 
which one part of a building may 
be made subordinate to others, 
of each of which we must speak 
briefly. 

First, by a difference in height, 
as in Fig. 24, where the fundamental difference between the 
two buildings lies in the height to which the two front gables 
are carried. 

In the first, a, these gables form ridges considerably higher 
than that of the main roof ; in the second, 6, the ridge of the 
main roof runs through, and those of the front gables are 
below it. In b therefore the two gables are subordinate 
to the horizontal mass of the main building, while in a the 




Fig. 23. 

a. Subordination of 
building to portico, b. 
Subordination of portico 
to building. 



SUBORDINATION 



49 







two gables are dominant and the rest of the building is 
subordinate to them. 

When planning a building some picture of the intended 
exterior is always present in the mind of the designer, and a 
clear realization of the connection 
between any necessary changes in 
plan and the changes that are in- 
volved in the elevation is essential. 

As the requirements of use de- 
mand, it may be that we are forced 
gradually to increase the width of 
the gabled projections, in working 
out a plan that we had intended 
to appear like 6, in order to make 
the rooms within of sufficient size 
for their purpose. 

As the width is increased the 
height of the ridge rises. If we 
bear in mind the nattiral result of 
this rise as terminating in the 
predominance of what we at first thought of as subordinate, 
we are not at a loss in dealing with the elevation. Otir 
front bays have become too big to be regarded as bays 
any longer, but all the time we have had a fluctuating 
double picture in our fancy, including both the subordinate 
bays and the same bays when they become dominant, and 
we know in advance just what we shall do with them. 

Quite the most powerful implement that we have for 
giving predominance to any part is this distinction in height. 
A very few inches difference in the height of the ridges in the 
preceding diagrams is sufficient for the purpose. Height, 
moreover, is the most striking dimension by which importance 
may be added : so much so that a tower or spire that will not 



Fig. 24. 

a. The main building sub- 
ordinated to the two gables. 
b. Gables subordinated to the 
mags of the building. 
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compare in bulk may, by height alone, quite subordinate 
the rest of the edifice ^sthetically. In this way the Victoria 
tower, from most points of view, subordinates the West- 
minster Parliament Houses, as that of Madison Square 
Garden, in New York, subordinates the building below. 

The second way in which subordination is marked is by 
relative width. Thus many a domed building, such as the 
Taj Mahal, Fig. 25, has minarets attached to it, or near it, 



Fig. 15. 
The Taj Mahal. 
e subordinated by their slendemess. 

which, although of overtopping height, are subordinated 
by their extreme slendemess. This method, however, is 
chiefly used where the motive is a continuous one, and 
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where variations in height would be difficult to reconcile 
with the horizontal lines that necessarily characterize a 
continuous treatment. 

Thus in Fig. 26 the central pavilion is predominant 
chiefly by its greater width in comparison with that of the 



Fig. 26. 
Morgan Art Gallery, New York. '' 

The middle pavilion is superior to the side ones almost entirely by its 
greater width. 

side portions. It is true, there are other slight differences of 
treatment, but, as far as the massing is concerned, it is the 
difference in width that determines the subordination. 

This is, of course, a different thing from the increase in 
width that naturally accompanies an increase in height, as 
occurs in the change of treatment from 6 to cr in Fig. 24. It 
would be possible, indeed, to increase the height of the tWo 
bays in b without increasing their width, and this change in 
relative importance may be effected, should the interior 
arrangements require it, by a simple change in height without 
change in width, providing other necessary changes in the 
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Fig. 27. 

The gable on the left is 
subordinate in width; that 
on the right in height — an 
example of contradictory- 
subordination. 



composition are made to unite and harmonize the very tall 
and narrow bays that we should thus obtain with the com- 
paratively massive block of the main building. This kind 
of variation in width is merely an accompaniment of varia- 
tion in height and needs no especial 
comment. 

Care should be taken upon one 
point, however, that increase in 
width does accompany increase in 
height and not the opposite; that 
is to say, that we should never at- 
tempt to make a part that we wish 
to be subordinate lower and at the 
same time broader, as such a con- 
tradiction always produces an unpleasant effect. 

A modification of Fig. 24, showing a type of this error, 
which may be called contradictory subordination, is shown 
in Fig. 27. When it is desired to subordinate one of the two 
parts to the other it is necessary to do so by changing both 
the height and the width at the same 
time as in Fig. 28. 

But it is not of width in connec- 
tion with height that we were speak- 
ing, when we diverged for a moment 
to speak of the two in connection 
with each other ; but rather of width 
alone as shown in the example 
given in Fig. 26. This method of 
giving importance to an element of the design is used chiefly 
in connection with compositions of a strongly marked hori- 
zontal character, in which any break in the main level 
cornice line is not desired, and the only increase in size 
that can be obtained is in width. In such a design it is 




Fig. 28. 

The smaller gable is 
properly subordinated, 
both in width and in 
height. 
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usually better that the vertical parts should not have too 
strongly marked individuality, which would clash with the 
continuity that should characterize the composition as a 
whole; which suits well with the fact that a variation in 
width alone is a comparatively feeble way of marking 
subordination, just as its opposite, variation in height, is, 
as we have already noted, the most powerful. 

We now come to the third way in which predominance 
of some parts and subordination of others may be obtained, 
and that is by projection, or depth. 

It might naturally be supposed 
that we are about to repeat very 
much the same sort of thing that we 
have said ; and that what is true of 
two dimensions is true of the third, 
the greater the projection, the 
greater the importance. This, how- 
ever, is not so, except to a very 
limited extent. 

Let us consider again the two 
gabled ^ projections in 6, Fig. 24, modified as in Fig. 29. 

Here the two subordinate parts, equal in height and 
width, are shown with different projections from the wall of 
the main building. It will be observed that this produces 
little impression of difference in their relative importance. 
A very considerable difference in projection may thus be used 
provided the projecting parts are of the same sort, a qualifica- 
tion which we must now explain. 

1 Gabled parts are here used for typical illustrations, because the 
pointed gable is the simplest way of indicating the individual parts, but it 
must not be supposed that these statements apply to gabled forms only. 
On the contrary they apply with equal force to all forms, and in actual 
buildings any form may be used, provided the individuality of the parts 
is indicated by some other suitable treatment. 



Fig. 29. 

Small effect of projection 
in subordinating one gable 
to the other. 
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Recurring to Fig. 24, we note that although the size of the 
gabled bays in a and h varies, their character remains the 
same. In both a and b they are distinct individual masses, 
in one case, 6, standing in front of the main mass of the 
building, upon which they are placed as incidents; in the 
other case, a, they have become themselves the dominant 
parts, and the rest of the building is subordinate, serving 
only to connect them. 

Let us call such as these gabled portions individual 
parts, and the rest of the building, whether serving as a 
connection or, so to speak, as a background, continuous 
parts. 

We may now make our previous qualification precise, 
restate our former proposition, and say that a very con- 
siderable difference in the projection of the individual parts 
from the continuous parts may be given, without making 
any serious difference in the relative importance of the 
individual parts, and without in the least subordinating one 
of them to the other. 

It is when we come to subordination of parts of different 
sorts, that is to say, to the subordination of continuous 
parts in their relation to individual parts, that projection is 
paramount. 

Almost all modern buildings contain such individual 
parts, and they are found with every possible variation in 
projection, from forty or more feet, forming a deep court- 
yard, to a few inches, or even to nothing at all, a vertical line 
of quoin stones marking the point where there should be a 
projection, though this last practice is not usually successful 
and should be avoided if possible. 

As projection is the least potent means of subordinating 
individual masses to each other, it is at its best as a means 
of separating such masses from the continuous parts; even 
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a very slight projection, as we have just said, being sufficient 
to indicate what is intended. 

Thus in a, Fig. 30, the projection of the two side parts is 
only a few inches, while in fe, it may be as many feet, yet a 
glance shows that these are substantially the same composi- 
tion, the sole difference being that the continuous connecting 
part is in one case recessed but a 
very little, in the other a great 
deal, from the face of the individ- 
ual masses. 

Frequent reference must be 
made hereafter, in treating of 
other subjects, to questions of 
subordination ; so that little more 
needs now to be said about it. 

It should be noted, however, 
that a very satisfactory unity of 
character may be obtained by at- 
tention to the due subordination 
of parts only, even if the other 
elements of unity be slighted or 
neglected. If, for instance, we 
can make one part very much 
larger than the rest, the others 

may be attached to the large one, of almost any size and 
in almost any number, providing they are relatively small. 

Thus, in Fig. 31, the minor parts are stuck on in the most 
heterogeneous fashion, without in the least disturbing the 
placidity of the great gabled mass, simply because it is 
so much bigger that the eye rests upon it alone, and forgets 
to take account of the distracting trifles that surround it. 

Observe, too, how this conclusion holds together with 
what has been said of the power of individuality to give 



Fig. 30. 

No change of motive caused 
by difference in projection. 
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unity. It has been already pointed out that the pyramidal 
outline was a powerful factor in unity of effect ; it was also 
pointed out that the individuality of a vertical mass, as a 
tower or chimney, was sufficient to unify a varied collec- 
tion of objects at 
the foot, this again 
being scarcely more 
than a variation of 
the principle of a 
pyramidal outline 
giving individuality. 
We have thus 
reached substantial- 
ly the same conclu- 
Fig. 3 1 . sion by two different 

roads; for what is 
pyramidal arrange- 
ment of parts but one in which a single part is dominant 
by its position as the highest, and all the rest are subordi- 
nated by their lower positions? 

What is a vertical object surrounded by minor objects 
except a special case of a dominant object with the most 
favorable conditions for individuality in its shape? 

But it is time for us to take up the question of parts of 
buildings, to analyze and classify them, giving such simple 
nomenclature as naturally suggests itself for convenience 
and clearness in speaking of them. 
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VII 

ANALYSIS OF BUILDINGS 

FOR purposes of criticism a building may be regarded as 
a solid botmded by fronts, using the word front some- 
what inaccurately to denote the sides and rear as well as 
the front properly so called, each of which must be regarded 
as a composition in itself. 

Features that dominate the whole and take their part 
in the composition from every point of view, as a dome or a 
tower, are properly regarded as a part of each front in con- 
nection with which they are visible, and are to be studied 
in their relation to it. 

These bear also a relation to the whole of the building 
as seen from any point ^of view ; a relation which is best 
grasped by assuming a very distant view point, and studying 
the whole as a silhouette. There need be little apprehension 
that a composition which is properly arranged in every front, 
and in which proper relations exist between the fronts, will 
not compose well from any point of view and as a whole, 
as well as when each front is taken separately. 

While the oblique view of a building is invaluable, as 
the only view that shows the true relief of the different 
features, and a full conception of what will appear from 
such a point of view is essential for the proper study of the 
fronts, nevertheless it remains true that the plane of each 
front is that in which the composition must be ultimately 
worked out. 

In point of fact, although we often, indeed, usually, see 
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buildings from an oblique point of view, we habitually think 
of them as made up of fronts, and forbear to criticise until 
a full view of each of these is possible. 

The most advantageous point of view for criticism is one 
so nearly in front that a full view of the whole front is 
obtained; and yet a little to one side, to give a proper 
sense of the depth of the various projecting and retreating 
parts. 

We shall consider first the treatment of fronts as the 
only intelligible way in which to approach the subject ; and as 
the way in which it is necessarily handled by practical 
designers on the drawing board. 

Let us go back now to the second illustration of the sixth 
chapter, Fig. 23. 

In the lower figure, 6, the main building is evidently 
dominant and the portico is subordinate ; in the upper figure, 
a, the portico has outgrown the building and has itself 
become the dominant part, while the building is attached 
to it on each side as two wings. 

Again, in the next figure of Chapter VI, Fig. 24, in the 
second diagram, 6, the two gables are set in front of the 
main building and are lower than it is, and just as clearly 
in this case, the two bays are subordinate to the main mass 
of the building, as was the portico in Fig. 23, 6, while 
at a the two gables are dominant and the rest is subordinate, 
as was the portico in Fig. 23, a. 

In all buildings that are composed of separable parts, 
the arrangements, however complex, may be pictured in the 
mind as capable of undergoing similar transformation by 
the increase or diminution of the individual parts from the 
point at which they are manifestly subordinate to the main 
mass of the building to the point at which they become 
themselves the main masses, in relation to which the rest of 
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the building has become merely a connective member or 
an attached wing. 

It is well to learn to regard all compositions as in a state 
of possible flux, for in the work of practical designing great 
flexibility of mind is thereby acquired. 

Much as the manufacture of a new nomenclature is to be 
deprecated, it becomes necessary for us to give names to the 
results of this increase or diminution, for convenience of 
reference in future; in doing so let us use the simplest 
and most descriptive of plain English words that we can 
find. 

Let us then call the individual parts primary masses, 
when they are the principal parts of the front and all the 
rest is subordinate to them; whether a single part, as the 
pediment in Fig. 23, a, or two or more parts, as the gabled 
bays in Fig. 24, a. 

On the other hand, when such individual parts are 
diminished in size until they are subordinate to the building, 
to the front of which they are then attached, let us call them 
secondary masses. 

These terms are applicable to the parts of a building 
which have the relations described, whatever their shape or 
function. Pavilions, towers, colonnades, arcades, tourelles, 
and plain walled cells, all are comprehended under the term 
masses; and their relative size marks them as primary or 
secondary. 

One step further: In Fig. 24, a, the two gabled parts, 
that constitute two primary masses, are connected by a 
portion of what would become the main mass of the building 
if the primary masses were removed. Now it serves only to 
connect these primary masses. This function of connecting 
is, however, a fundamental one, for without such connection 
primary masses cease to be parts, and become merely sepa- 
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rate buildings, accidentally juxtaposed, producing the same 
annoyance in the mind as a row of speculative builders' 
cottages, each separated by its four-foot alley, and all pre- 
cisely alike. 

Let us call this part which connects the primary masses a 
link, indicating indissoluble binding together as its essential 
office. 

There are two other parts, the remnants of the ends of 
the building, that are left projecting when we increase the 

size of our individual 
masses from secondary 
to primary. Fig. 32, a 
and b. 

If we continue to in- 
crease the size of the 
primary masses these 
projecting parts become 
evanescent, and finally 
vanish altogether, as in 
Fig- 33y<^y where the sin- 
gle mass of the portico 
has grown until it has 
obliterated the side por- 
tions, and in Fig. ^^, 6, 
where the double gabled 
masses have likewise ab- 
sorbed them. 

Let us call these side 
portions by the most 
natural and forceful name, that indicates at once their 
subordinate position and the possibility of dispensing with 
them altogether : let us call them appendages. 

As the individual objects may be primary or secondary, 



a 




"Mass 




Xink. 



Miass 



Fig. 32. 

Single and double primary masses, 
with connecting and attached remnants 
of building. 
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SO links and appendages may be primary or secondary. 

Such a porch as Fig. 34 is to be reckoned as a secondary 

mass with secondary appendages. It is convenient to speak 

of primary links, together 

with the primary masses 

which they connect, and 

the primary appendages 

which may be attached, 

as parts of the first order ; 

and correspondingly of 

secondary masses, links 

and appendages, as parts 

of the second order. 

There is another kind 
of secondary masses to 
be noted, in addition to 
those already described; 
that is to say, parts that 
are placed above the 
parts of the first order, 
instead of projecting in 
plan from them. Such 
are ridge turrets, domes, 
when so small that they are dominated by the building in- 
stead of dominating it, and dormers, in relation to the wall 
from which they rise, although in relation to the roof behind 
they are projections in plan. 

In addition to these primary and secondary masses, links, 
and appendages, there is a third set of objects to be dis- 
tinguished. 

This includes a heterogeneous collection of objects, such 
as doors, windows, chimneys, columns, brackets, arches, 
panels, cartouches, and smaller tiirrets, and dormers. 




Fig. 33- 

Single and double primary masses in- 
creased until appendages are lost. 
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All of these we will rank together luider the compre- 
hensive term of details, a word which is generally used by 
architects for even smaller subdivisions than these, but 
which in its ordinary, untechnical sense, conveys our 
meaning well enough, 
and avoids the misery 
of coining any new 
nomenclature. 

It is to be ob- 

" served that there is 

nothing hard and fast 

about this analysis 

and classification. 

A chimney maybe 
unimportant enough 
to be disregarded en- 
tirely, even as a de- 
tail; or it may be 
large enough to figure 
„ , _ ... „ , „ in the composition as 

Secondary mass with appendages. t- 

one of the leading 
secondary masses ; or a dormer may be of that intermediate 
size that makes it doubtful whether it should be ranked as a 
detail or a secondary mass. 

And sometimes an object may be found which fulfils a 
double purpose, which is secondary in one relation and 
primary in another ; or detail in one and secondary in another. 

It may be convenient at times hereafter to speak of such 
objects of detail as parts of the third order, or tertiary parts. 



VIII 

PRIMARY MASSES 

IN addition to the qualities that we have already noted, 
the unity of an architectural composition depends upon 
the number of the primary masses that form the bulk of the 
building. 

It is unnecessary to dwell upon the undisputed fact that 
a building consisting of a single primary mass possesses 
unity in the highest degree in its elementary conception. 
Nothing can be more characterized by singleness and con- 
centration of idea, which is, after all, what unity means, than 
that which is conspicuously and unmistakably one. 

Such are a pyramid and a Parthenon, a Venetian Cam- 
panile and a Pisan Baptistery; and such, too, are a Strozzi 
palace, a Colosseum and a Radcliffe library. 

When circumstances permit the adoption of a single 
primary mass as the motive of our building, it is not to be 
lightly sacrificed by the ill-considered addition of parts, 
"to relieve it,*' or "to give variety.'' The simplicity 
and dignity that inhere in singleness of mass we may 
often endeavor in vain to find in other more complex 
motives. 

When a building is of small size, like many country 
dwelling houses, the absolute plainness of the four walls 
and roof are sometimes too bald to be satisfying. " A mere 
box of a house," is the complaint; and a well-founded com- 
plaint it often is. Yet the remedy is not to cut it to pieces in 
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Fig. 3sa. 
Pylons of Temple at Phite. 



64 ARCHITECTURAL COMPOSITION 

such a way as to destroy this singleness of mass, but rather to 

adorn it with subordinate secondary or tertiary parts, as will 
be hereafter shown. 
But in the case 
of large city fronts 
of stores or ware- 
houses, where flat- 
ness is forced upon 
us by the necessity 
of covering the en- 
tire lot, and where 
the dignity of a 
single mass is not 
missed by lack of 
size, it is a mistake 

to attempt to make vertical breaks in the continuity of the 

horizontal lines. Such breaks often cannot be more than 

eight inches, perhaps only four 

inches, and these are quite 

inadequate to make up for the 

loss of the continuity of the 

motive that naturally belongs 

to all buildings of the kind. 
Leaving the single primary 

mass, we come to the question 

of two such masses. 

In all ages we find what are 

virtually two separate build- 
ings, each of a distinct identity, 

joined together by another 

part, used as the motive of a 

composition. „. , 

Compare, for mstance, m York CathedraL 



Fig- asc 

Hotel de Ville, Lyons, 
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Fig. 35, the pylons of an Egyptian temple, the twin towers 
of a church, the two pavilions of a French court house, and 
the double gables 
of many an ordi- 
nary American 
frame house, and 
note, what is really 
a very remarkable 
fact, that the two 
masses in each 
case, when proper- 
ly joined together, 
appeal to the eye 
and to the mind as 
a single whole, that 
is to say, the quality that we call unity attaches to the 
combination in a very high degree. 

Just why this should be so is a problem for psycholo- 
gists, who are daily conquering new realms. Certainly a 
motive which persists thus 
through thirty centuries 
must be regarded as an es- 
tablished principle of com- 
position and available in all 
styles. 

There are two notable 
conditions attached to such 
p. ^ a combination, which unful- 

filled, the combination ceases 
to be a combination, and the two objects stand separate, 
appealing to the eye as individuals only. 

In the first place there must be a visible connecting link 
of some sort to tie them together. 
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Without this connection there arises a peculiar and dis- 
agreeable sense of sesthetic uncertainty and superfluity; 
uncertainty as to 
the point of con- 
centration of at- 
tention, some- 
what like the 
■feeling of physi- 
cal doubt when 
two doorways, 
exactly alike, are 
placed near each 
other, and we 
Pig. 36. stand hesitating, 

Comedy Theatre, Berlin. not knowing 

Lack of unity between two pediments caused by which to enter, 
contiguity without subordination. „, . , 

ihere is also a 
feeling of superfluity, of one too many, which we find in other 
situations where a strongly individual form is placed near 
another without evident 
connection, and without 
sufficient difference in size 
to indicate which is subor- 
dinate to the other. Such 
a case occurs where two 
pediments are put one 
closely over the other, Fig. 
36, or when two gables 
occur contiguously either 
at an angle, as in Fig. 37, o, 
or upon the face of a com- 
position, as at Fig. 37, fc. Lack of 
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The same sense of sepa- nation. 
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ration as occurs 
when there is no 
linking part to con- 
nect them, is felt 
when the recess be- 
tween is so deep 
that the link is not 
easily seen. This 
often happens in 
New York apart- 
ment houses where 



the need of light and air 
produces a plan having 
this defect aesthetically. 
Here, in Fig. 38, is an ex- 
ample of two buildings 
precisely alike, without a 
connecting link.^ and at 
Fig. 39 is one of a building 
in two parts with the con- 
necting link out of sight. 
Another, at Fig. 40, is much 
the same, in arrangement, 
but the architect has added 
a great arch, carrying a 
piece of cornice between to 
bridge the interval ; of 
which we may say that, if 

I The lack of unity would be 
more noticeable if the obelisk 
were omitted from the view. 
This serves as a partial connection 
between the two domed buildings. 
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not entirely successful, it is certainly evidence that the need 

of some connection was felt. 

The second condition is that 
the two connected parts shall be 
similar. This brings us back to 
Fig. lo a, which has already been 
twice condemned on previous oc- 
casions . We now condemn it again 
on the groimd that while it pur- 
ports to connect two equal indi- 
viduals of equal race and rank it 
fails to do so; and instead joins 
together an imequally matched 
pair, of hostile race and alien feel- 
ing. It is a case of architectural 
miscegenation. 

So again in Fig. 41, where we 



Fig. 40, 
DoRiLTON Apartment 
House, New York. 

The great arch spans an 
open court. It has nothing 
behind it, and is put in pure- 
ly to serve an sesthetic pur- 
pose as a connecting link. 

have a common case of car- 
penter's architecture. It Fig. 41. 
is easy to pass the whole The fundamental defect is the lack 
... ,1 , ... of similarity between the two masses, 
thmg as unworthy of cntl- the mansard roof and the gable. 

cism, but more instructive 

to question ourselves, in order to learn why we do not like it. 

It will be foxmd that in addition to other, and compara- 
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tively venial, sins, the great crime that it commits is this 
equal union of totally different individual parts. 

Frequently, again, the same mistake is seen in the design 
of towers that are attached to and form a part of a building. 



Fig- 4i- 
III effect caused by the dissimilarity of the two towers. 

In order to obtain " variety" one of these is sometimes made 
entirely different from the other, with a peculiarly unfortu- 
nate result, as in Fig. 42. 

Put it down as axiomatic that, wherever contrast may 
be permissible, it is not so in any case like this ; that is to say, 
that wherever a design is composed of two primary masses 
these must be substantially alike. 



70 



ARCHITECTURAL COMPOSITION 






But, when we pass from the quale to the quantum ; from 

the question of what kind shall these two masses be to the 

question of how large shall 

they be, we find an en- 

■ tirely different reply. 

It is true that com- 
positions of equal twin 
masses preponderate, as 
far as the number of ex- 
amples that can be cited 
is concerned, but there are 
enough of the unequal type 
extant, and they are of 
such pleasing appearance 
Fig. 43- as to justify us in regard- 

Entrancb Gateway to Arundbl mg a Composition of two 
similar but unequal masses 
as admissible. 

Throughout the period 
of mediaeval architecture the westerly spires of the church 
were often made unequal. The same sort of thing is shown 
in a much more modest building, a simple entrance lodge 
at Fig. 43, and of later work there are the well known un- 
equal domes of Santa Maria della Salute, at Venice. 

In recent work the motive is used in many domestic 
examples such as that shown in Fig. 44, and in at least one 
notable and admirable example, the office building, at 
St. Paul, Minnesota, at Fig. 45. The south front of the 
Westminster Parliament Buildings shows the same motive. 
Fig. 46. Observe that in all of these, in spite of the difference 
in size, the general similarity in form is everywhere main- 
tained. 

The harmony between two unequal masses, although not 



PRIMARY MASSES 71 

that which prevails between twin masses, has a parallel 
in other architectural featiires. It is closely connected with 
the repetition on a smaller scale of the cornice by the taenia 
of the ovolo of the capital by the neck moulding, and of the 
lower torus, in the Attic base, by the upper one (Fig. 47). 

Indeed, with the necessary modifications to adapt them 
to the larger scale, these might be turned sidewise and used 



Fig. 44. 

House at Detroit, Mich. 

Two unequal gables. 

as the motive for a facade, as the Attic base in Fig. 48. Of 
course it is not meant especially to commend the semi- 
circular outline for a gable, but only to show the analogy 
between this and such a scheme as the St. Paul office build- 
ing fafade. 

Passing on from compositions of two masses, whether 
symmetrical or asymmetrical, we come to those of three 



Office Building. St. Paul, Minn. 
Excellent example of two unequal primary masses, connected by a link. 
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masses. Such are found in great profusion and of all 
varieties, but we search in vain for anything corresponding 
to the two masses that is the rule in compositions of two; 
that is to say, we search in vain for designs composed of three 
masses, all of the same size and all substantially alike. An 
example of the nearest that usually occurs is this shown in 
Fig. 49- Yet even here the central gable is noticeably wider 



Westminster Parliament Buildings. 

The south front, that to the left, and not shown very well in the illus- 
tration, is a composition of two unequal towers, connected by the building 
between. 

and higher than those on each side. Here, at Fig. 50, is one of 
the very few examples in which the three masses are ap- 
parently precisely alike, which shows quite clearly that 
three equal primary masses cannot be made to hold to- 
gether as a single impression. Yet even here closer observa- 
tion shows that the middle tower is somewhat smaller, 
instead of larger, than the other two; so instinctive is the 
avoidance of exact equality. Again, a third illustration is 
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Fig. 47- 

Compositions of details parallel to that 
of two primary unequal masses. 



at Fig. 51, in which the three pavilions are very nearly alike, 
with many small differences which are evident on close 

examination ; but such ex- 
\^ ^ j ' amples are rare, and in 

perfection, that is with 
absolutely nothing to dis- 
tinguish the central from 
the side masses, none, or 
almost none, exist. 

Of the other kind, in 
which the central mass dif- 
fers from the side masses, 
the examples, as we have 
said, are innumerable. In 
Fig. 52 are seen four of 
these, arranged progressively, from a, in which the three 
masses are most nearly alike and equal, to d^ in which they 
differ widely, both in rela- 
tive size and in shape. 

In a, the three pavilions 
have but little relief, and 
there is no difference in 
height at all, the main cor- 
nice line running through. 
The general design of the 
pavilions is similar, the 
central one being marked 
by a pair of subordinate 
masses in the shape of 
rather inconspicuous cor- 
ner projections. The topping out of both sides and centre 
is nearly the same in general effect. 

In b, the disposition is substantially the same, but the 




Fig. 48. 

Analogy of outline of Attic base to a 
composition of two unequal primary 
masses. 
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projection of the central mass is greater in comparison with 
that of the side masses. In c, the central mass is crowned 
with a bulging mansard, and the side masses with mansards 
of rectilinear outline, all three being about equal in size. 

In d, the central mass has far outgrown the others, and 
at the same time has totally changed in character, having 



' Fig. 49- 

Morris Heights School, New York City. 
Three nearly equal masses. 

become a great dome, the two flanking masses being spires 
of classical detail.' 

Many other examples might be interpolated between 
these, constituting a regular series ; those shown are enough 
to illustrate the chief steps in the progression. 

' Properly the illustration should be a view of the west front, in order 
that the donie might appear as the central mass, between the two towers. 
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It appears that wherever three masses are used there is a 

strong tendency to break up the group of three into a single 

central predominating 

mass and a subordinate 

group of two. So much is 

this the case that most of 

such designs would make 

very passable compositions 

if either the central or the 

side masses were wiped out 

altogether. This tendency 

is analogous to a similar 

p. tendency which psycholo- 

Chatbau db Jossblyn. Sists have observed in a 

Lack of unity of three equal masses. rhythmic SUCCesslon of 

three beats to break up 
into a one-two rhythm, double measure, the first beat being 
made equal to the second and third together; and to 
the well-known tendency 
of the even-measure glide 
waltz to become a two-step. 

They are like two sepa- 
rate compositions, one of 
two masses with their link 
and another of a single 
mass with appendages, 
welded together into a sin- 
gle design. 

The lesson to be learned 
from observation of these 
and of others of the same ^ ^ '^' ^'" ^ 

sort is this: The more 
nearly the three masses 
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used are equal in size, the more closely they must resemble 
each other in appearance. 

In such a design as c. Fig. 52, it would be a great im- 
provement if the side pavilions could be reduced in width to 
two windows instead of three, the cornice lowered nearly to 



. Buckingham Palace. c. Palais de Justice, Antwerp. 



d. St. Paul's Cathedral. London. 



Three masses, showing ii 
and side masses both in si 
to d, which shows the most. 

the same height as the cornice of the link, and the mansard 
reduced to a height matching the reduced width, thus dis- 
tinctly subordinating the double motive to the single. As 
it stands, with the striking difference in treatment an- 
nouncing the central mass as something different from the 
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others, yet with no corresponding preponderance in dimen- 
sions, the mind is left in a state of doubt almost as painful 
as that which is caused by two equal masses of totally differ- 
ent treatment. 

On the other hand, no matter how great may be the 
difference in size, it is always possible to use a substantially 
similar treatment. Such a design is shown in Fig. 25, in 
which the central and side masses and even the minarets 
surroimding are topped by domes of nearly similar shape. 

It seems reasonable to speak of these latter only as 
groups of three masses, or triple groups; describing those 
wherein the central mass is very different in design, as well 
as predominant in size, as a single mass with secondary 
double masses. 

The upshot of the whole is this : Whatever may be the 
mode of elaborating our composition; whether with sub- 
ordinate masses or details, or both ; whether the motive is to 
be horizontal and continuous or vertical and individual, as a 
foundation for it we may assume any one of three arrange- 
ments of the mass, with at least two variations. The three 
motives are, naturally, the single mass and the double and 
triple groups of masses ; while the double mass may be varied 
by the asymmetrical treatment, and the triple, by augment- 
ing the central mass and assigning to it such differing design 
as shall mark it as a thing by itself, dominant over the whole 
composition, and not a mere one among three equp^ls. A 
clear conception of these five possibilities — and there are no 
more — adds to the power of the designer to an extent that is 
out of all proportion to the lucid simplicity of the facts, 
when once thus catalogued and generalized. 

As for asymmetrical triple groups, it may be possible 
to make as . coherent a composition with these as with 
an asymmetrical double motive, although hitherto this 
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arrangement has been not frequently used, or perhaps not 
at all. 

If we go a step further, and inquire concerning the 
possibilities of a group of four masses, we find that there 
exists almost none, though there is a stray example here and 
there, of which not any is satisfactory ; of such the Tower of 
London is perhaps the best known. 

It seems that beyond three, the mind fails to grasp a 
group of objects as a imit, and receives in place of unity an 
impression of vague plurality. This is caused, not by in- 
tellectual incapacity to apprehend larger numbers, as is the 
case with some savages, but by a psychological tendency to 
unite one object with another on one side of it, or with one 
on each side, but not more. 

Let the designer sit down with drawing board and pencil, 
and try to make something out of four equal objects. He 
will find himself doing one of two things : either distributing 
the four in two groups of two each, as at a, Fig. 53, or putting 
a group of two in the middle with one on each side as at fe, 
of the same figure ; in the first case making what is virtually 
a compound double group, and in the second a parallel 
compound double group for the central mass of a triple 
combination. 

Here, in Fig. 54, is an actual example of this latter ar- 
rangement. The four towers are equal, and nearly equally 
disposed ; yet the two innermost are connected to form a 
compound double central mass. Yet even here, in spite of 
the impressiveness of the four round towers, the composition 
"scatters*' and does not hold together as a unit to the eye. 
A slight diminution in the size of the flanking towers will 
be found to improve the appearance of the whole. 

A parallel exists in the relation of sequence, that we call 
rhythm; in which psychology has foimd that beyond a 
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rhythmic recurrence of two beats or three beats in a measure 
a separation occurs, so that a measure of four beats is divided 
into two measures of two beats each, spontaneously and 
unconsciously. 

Nor is it any more possible to construct a unit out of five 
primary masses. As soon as we pass beyond three, we might 





Fig- 53. 
Two methods of giving unity to four masses. 



as well put a dozen or a score, for all alike lack concentration 
and oneness; tending ever, as we increase the number of 
units, to that sense of infinity that attaches to a wall forti- 
fied with towers at equal intervals of which the eye. can 
discern neither beginning nor ending. 

There is a striking parallel to the grouping of masses that 
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we have just discussed in the grouping used in paintings by 
the masters, in the day when composition in the "grand 
style" recognized certain types of arrangement. 

Take as an instance of a group of three the well-known 
Sistine Madonna (Fig. 55), with the Virgin central, and the 
pope and saint on each side, 
corresponding as closely as 
possible with the front view 
of many a domed buildii^, 
with flanking towers, such 
as St- Paul's or the Taj 
Mahal. 

This painting is also an 
example of the pyramidal 

grouping which produces Fig. 54. 

imity of effect as much in Chateau de Villebon. 

painting as in architecture. Four equal masses, of which the 

It may be noted that the nr^ted"^"""^* ^^^ ""^"^ *''°^''*' '^°"' 
antithetical arrangement, 

the continuoxis horizontal group, is not of ten used in easel pic- 
tures, but is found in sculptured and painted friezes, in which 
even distribution, and not concentration, is the effect sought. 

The parallel to the double architectural group is found in 
the other classical grouping in painting, high at the sides 
and low in the middle, as seen in Fig. 56, a " Nativity," in 
which the two figures are connected by the recumbent infant, 
which forms the link. 

Of these two groupings in combination, together with the 
single figure, most of the great paintings of the past are 
composed. 

Thus Raphael's "Transfiguration," Fig. 57, contains two 
triple groups in the background, the upper pyramidally, the 
lower horizontally arranged, and what corresponds to a 
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double group, low in the middle and high at the sides, in 
the foreground, although here each member is composed of 
several figures, as is also the link between them. This link, 



FiS- 55- 
i SiSTiNE Madonna. 
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composed of four 
figures in the back- 
ground, in the 
original is subordi- 
nated in color, 
which cannot be 
shown in a black 
and white copy. 

It would seem 
to be a daring prop- 
osition to say that 
it is possible to 
classify all the 
buildings in exist- 
ence under one or 
the other of the 
foregoing heads 
with respect to its 
primary massing ; 
but, if allowance 
be made for many 
that are thrown to- 
gether by accident, 
a part perhaps built 
at one period, and a 
part at another, or 
for those that are 
built to give the 
impression of such 
piecemeal con- 
struction ; and fur- 
ther allowance for the innumerable factories, city dwellings, 
tenements, and the like, which are of no account as architec- 



Fig. 56. 

Nativitv, Marco Palmizzano. 

The principal figui^s form two primary 
asses, between which the infant figure serves 
a connecting link. 
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ture, it will be found that all buildings intended to please the 

eye do fall in one or the other of the above described classes. 

In Fig. 58 is shown a diagram of such classification. It 



Transfiguration, Raphael. 
A composition of double primary masses below, and triple above. 
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would be possible to elaborate this still further by making 
similar diagrams for buildings of various types, vertical 
or horizontal, individual or continuous, in their tendency; 
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Fig. 58. 

All buildings of any architectural pretension may be classed under one or 

the other of these diagrams. 



and by subdividing the third variety, those with two 
appendages, into those with symmetrical, and those with 
asymmetrical appendages; but to carry the classification 
to such an extreme would darken coimsel rather than 
illuminate. 



SECONDARY MASSES 

IN the use of secondary masses the body of the building 
is always given, upon which, as upon a background, 
the composition is to be constructed with secondary masses 
aptly disposed. 

If they are really aptly disposed, we may convert a plain 

box of a building into a perfectly satisfactory composition ; 

but it will not do to stick on "things" here and there 

promiscuously: it must 

be done secundum artem. 

It will not do at all to 

put a piazza on the 

north and west sides so 

as to have shade all the 

time, and a round tower 

on the comer, because 

Mr. Jones has one, and a 

diagonal bay window on 

another, to command 

Fig- 59- the distant view, which 

Secondary masses placed upon a building jg ^gg^ ^^ ^.Jje SOUtheast, 
regardiess of rules. 

and mansards and tower 

roofs of opposite curvature, for variety, and a miscellaneous 

collection of windows of assorted shapes and sizes, for no 

particular reason but general deviltry. Fig. 59. On the 

contrary, the secondary parts must be applied with careful 

attention to number, size, shape, and dimensions. 
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The house shown in Fig. 60, for instance, began with a 
plain box, to which the conditions made it necessary to 
adhere. The oriel windows each side of the second story 
were at first intended to start from the ground as bay win- 
dows through both stories. Considerations of proportion con- 
fined them to the second story, in order that they might 
show as horizon- 
tal rectangles, ap- 
proximating that 
of the whole front. 

They are not 
required for use, 
as they command 
no view, nor do 
they enlarge the 
rooms, as they 
do not come low 
enough to permit 
the second story 
floor to extend in- 
to them ; they are pig_ ^^ 

put on solely for A plain rectangular house, adorned withthree 

ornam.ent The secondary masses, the oriel windows and the 
veranda. 

veranda was made 

octagonal because the oriel windows were octagonal, and its 
roof was octagonally hipped as were those of the oriels. It 
was not carried around three sides nor two sides of the house, 
nor even along the whole front, because it was needed to 
make the third of a group of three with the two oriels. 

The main roof was studied for a long time, as the owner 
was anxious to have more room in the garret, but in the end 
gables were discarded and the roof was hipped to make it 
harmonize by similarity with those of the oriels and veranda. 
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A further effort was made to enlarge the little dormers, and 
to make them octagonal also, but it could not be done. 
They had to be subordinated to the twin oriels, the main 
motive, and any enlargement caused them to compete in 
size with the latter. 

The result was most satisfactory to all, as the owner 
was quite content to put up with the loss of space in the 
garret, in consideration of the general approval of the 
external appearance. It is a mistake to suppose that 
beauty can always be attained without cost' or sacrifice. 
It may be noted that this was the first design made with a 
conscious application of the laws of composition as now 
unfolded. 

In this way secondary masses are to be used, by applying 
them to the primary mass or masses, which would be com- 
plete, however, without them. Thus used they may be 
applied to any parts of the first order, that is, to the primary 
masses, or to the links that connect, or the appendages that 
extend them. 

Corresponding with the individuality and imity that 
inheres in a single primary mass, is the sense of unity in the 
whole composition that is given by the application of a 
single secondary mass. 

Whether it be portico, or porch, or turret, or bay, or oriel, 
or dormer ; whether planted on in the centre, or asymmetri- 
cally on one side of the centre, or on an angle, the power of 
such a single object to give unity is attested by its general 
prevalence. The most usual and well-worn type is naturally 
the central portico, as in Fig. 36. Of course a perfectly sym- 
metrical arrangement, and some kind of central projection 
of porch or portico, is frequent and excellent. Of deliberate 
asymmetry a conspicuous instance is the tower of the 
Palazzo Vecchio at Florence (Fig. 106). The appearance of 
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this has been injured by the upper belfry, added at a later 
period with the apparent intention of making the tower the 
primary mass, while its original designer evidently meant to 
subordinate it. Single subordinate objects asymmetrically 
placed were a favorite motive of Richardson, as seen in the 
library. Fig, 61, in which the gable is a secondary mass 
compared with the building, and the low turret is still 
more subordinated and is 
attached to the gable. This 
is an interesting instance 
of the use of single second- 
ary masses asymmetrically 
placed ; and also one of the 
infrequent cases in which 
a third order of masses oc- 
curs, a secondary mass 

bearing one still further ' 

, ,- . , Library at Quincy, Mass. 

subordinated. 

T ii The cable is a secondary mass. 

In the same way may. asymmetrically placed. The towe; 

two secondary masses be "^ ,? tertiary mass placed asymmetri- 

■' . cally upon the gable. 

apphed to a pnmary part. 

We have already shown how the two oriels are applied in 
Fig. 60. Here is an example (Fig. 62} of two turrets, 
similarly apphed ; in this case to the angles, and not to the 
flat front, with a single dormer upon the latter. Another 
turret is applied to the appendages as a single asymmet- 
rically placed secondary mass. 

At Fig. 63 is a striking instance of the use of two asym- 
metrical secondary masses, although they are applied sym- 
metrically. Observe that, in spite of the difference in 
size, the similarity of character is maintained. 

Here again a single secondary oriel is placed asymmet- 
rically upon the front of the primary mass. 



90 ARCHITECTURAL COMPOSITION 

Very often in the case of a central link between double 
primary masses, one or more secondary masses are placed 
upon the link as is the porch upon the first story, and the 
twin dormers upon the roof in Fig. 35^; but it is impor- 
tant in such cases 
that the secondary 
masses be kept 
very much smaller 
than the primary, 
in order that their 
subordinate char- 
acter may be evi- 
dent. 

It is quite usual, 
too, to place the 
entrance, with its 
Fig. 62. porch or portico. 

Chateau d'Azay-le-Rideau. upon the central 

link between a 
double mass mo- 
tive ; but this is not 
essential, as the composition will hold together quite as well 
if the secondary mass, including the entrance, is upon one 
of the primary masses. 

Returning to Fig. 62, we have in the third turret a case 
of frequent occurrence in which a secondary mass is placed 
at the termination of the appendage. The same thing is 
often done when there are two appendages, similar secondary 
masses being placed upon each, and the effect is peculiarly 
graceful when they are placed upon the primary mass also, 
as IS here done. 

So far the use of secondary masses is entirely analogous 
to that of primary masses, either single or double, and of the 
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latter, either equal or unequal being available for use upon 
any part of the composition, and giving unity of effect to the 
whole, and individuality to the primary masses. 

When we come to three secondary masses we find their 
use much the same as that of three primary, the central one 
being in many cases the largest, as seen in the three dormers 
upon the central link in Fig. 145, Contrary to the rule 
in primarymass- 



ing, ho 
this is not al- 
ways the case, as 
three secondary 
masses of equal 
size may be free- 
ly used. 

Examples of 
three dormers, 
three bays, and 
so on, of equal 
size are frequent ; 
an example is 
given in Fig.i3S, 
and in Fig. 64 a 
more notable 
case is shown. 
In this the three 
bays, crowned 
with fantastic 
gables, are of the 
largest size pos- 
sible for second- 
ary masses, just equalling in height the house itself. Note, 
nevertheless, that the ridge line of the house does run 



Fig. 63. 
Dormitory, Phimcbton, 



ititute two asymmetrical secondary 
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through, appearing as a very much fore-shortened gable at 
the right of the right-hand bay. It would make a more 
coherent design if the ridges of the gables were somewhat 
lower with reference to the main ridge. It may seem like 
splitting hairs to insist on a very minute point like this in 



Fig. 64. 

House of H. W. Poor, Esq., Tuxedo, New York. 

The three gabled roofs are of the extreme limit of size for secondary masses, 

classifying masses as primary or secondary, and indeed it 
would be so, were it not that it is just this question of where 
to place the limit that so often is to be answered. 

It is true that the difference of effect where the ridge of 
the front gable is four inches below that of the broadside 
roof beyond, and vice versa, is infinitesimal, but if we bear 
clearly in mind that the point where the ridges are of equal 
height marks the point where the front gables cease to be 
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secondary masses and become primary, we have a key to the 
situation that enables us to modify our design to suit the 
circumstances, should we be called upon to change the rela- 
tions in the height of the gables in either direction. 

This illustration shows the limit at which secondary 
masses can be considered secondary and treated as such. 
Drop the horizontal ridge several feet, and the three gables 
will stand up against the sky as primary masses instead of 
secondary, and the need for increasing the size of the central 
one will at once be felt. 

The reason why it is not felt, while the front gables remain 
subordinate as secondary masses, appears to be that the 
dominant mass of the house forming a background holds 
them together, the straight horizontal ridge possessing unity 
of continuity enough in itself to connect all of the smaller 
objects that may be placed in front of it. 

When the ridges must be at the same level, as is the case 
here, it is possible to treat the three masses as primary, by 
stopping the main ridge at the ridges of the outside gables ; 
or as secondary, by letting the main ridge run through, and 
those of the gables abut against it, as is here done. 

It will be found more satisfactory to let either the main 
ridge or the ridges of the gables fairly and clearly overtop 
the other, enough to make the subordination plain, not only 
in the case of three, but of one or two secondary masses; 
indeed, the chief part of the art of composition lies in this 
definite selection and imfaltering carrying out of the chosen 
motive. 

We now come to a new and totally different class of 
facts, upon which we have hitherto not touched, except by 
barest allusion ; not at all certainly in the way of explanation. 

We have just seen that the assemblage of three equal 
masses, which is unsatisfactory when the masses are primary, 
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unless the central mass dominates, becomes practicable and 
pleasing when they are secondary, even though the central 
differs not at all from the others; we now note that the 
grouping of four or more masses, which is never used in the 
case of primary masses, is frequently used and always pleas- 
ing in the case of secondary masses. 

Such a row of secondary masses, for instance, as that of 
the gables shown in Fig. 65, is pleasing in a very high degree. 
It is so, however, in quite 
a different way from the 
groups of lesser numbers 
that we have been consider- 
ing. The sense of several 
objects forming an individ- 
ual whole is lost. The eye 
no longer grasps the num- 
^'S- '^5- ber of objects at a glance; 

''°'" SZl;7of "SnffluJy"™"' 11"= ^^^^e °t individuality is 
gone. 
Yet, although individuality is gone, there is still unity, 
but of a different sort^ — the unity of continuity. It is now 
the impression not of one gable, nor of one gable flanked by 
one on each side, like an escutcheon flanked by its support- 
ers, which is the fundamental impression where there are 
three, but of one building with one unbroken row of gables. 
To realize what is meant put your finger over any inter- 
mediate one of the four, and you will at once see the peculiar 
shock of discontinuity in what should be a continuous series. 
It is just the same as the disfigurement that is caused by 
the loss of one tooth from a row. 

And the illustration shows upon examination that the 
men of that day felt it and took steps to remedy it. Notice 
the gable next to that on the extreme right hand. It is the 
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only one of the four that does not occur at a break in the 
plan. Besides that the other three are placed over wide, 
multiple windows, preventing the drip of the water from 
the eaves in front of them. This one is placed boldly over 
a pier, between two windows. Sufficient evidence surely 
that it was built for "looks" only; and if it is removed we 
have the sensation of one missing that is so fatal to a 
row of anything. 

Take a single dentil out of a row of dentils, or a baluster 
from a balustrade, or an egg out of an egg-and-dart mould- 
ing, or a column out of a colonnade, and the same effect of 
stopping with a jerk will occur. This sense of satisfaction in 
an even row of things we call continuity, and distinguish it 
from the individuality which is its opposite. 

To still further clear up this question, which is a funda- 
mental one in architecture, let us take a row of three dormers 
instead of four. Cover any one of these and there will 
remain two which we know will hang together persistently 
as a pair, with no sense of a gap between them ; and if from 
a pair one is removed we have, in the one that remains, the 
sense of unity and individuality that inheres in any single 
object. 

It is only when the number of subordinate masses is 
four, or more than four, that a feeling of hiatus occurs when 
one of the intermediate members is removed. 

This feeling of hiatus, or interruption, caused by a break 
in an even row of things, makes us perceive more clearly, 
what we had before taken as a matter of course, that an 
even, unbroken row does appeal to us as a united whole; 
that, although it is without the quality of individuality, 
and the unity that springs from individuality, it neverthe- 
less has just as much unity, arising from totally opposite 
qualities. 
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Now these properties of number are closely allied to the 
forms of objects that we have before noted. The horizontal 
row is closely associated with the horizontal line, and is most 
appropriately, but not necessarily used in connection with 
horizontal disposition. 

Look forward to Fig. 115, and observe that, while on both 
of the primary masses groups of three are used, topping out 
with single dormers, also upon the link in the three lower 
stories, in connection with the subordinate individual motive 
of the doorway, yet upon the appendage, that is, the whole 
rear part that is attached, four dormers, and four of every- 
thing is used, as well as upon the link when we get well up 
to the roof, and in close association with the horizontal line 
of the connecting ridge. 

As the continuous row is intimately associated with the 
horizontal line, so is the individual group with the pyramidal 

outline that we have spoken 
of as the characteristic indi- 
vidual shape. Observe how 
naturally the group of three 
at a. Fig. 66, fits into the tri- 
angular gable, the tendency 
to make the central one of 
a group of three the largest 
having much in common 
with the pyramidal senti- 
ment ; while a single one (6) 
will do quite as well, two (c) 
not quite so well, and four 
(d) not at all. 

We may also note that 
the reason why a moulding does not look well when cut off 
square, instead of being returned, is due to the sudden stop- 







Fig. 66. 

Adaptation of individual groups of 
details to primary mass of individual 
form. 
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page of continuity, a sense of sudden interruption, somewhat 
analogous to the f eeUng that is produced by a missing one in 
a row of objects. 

Why it is that a continuous arrangement of primary 
masses cannot be used is not so apparent as the fact that it 
cannot. The reason would seem to be that a more con- 
spicuous connection than any link that can be devised is 
needed to hold them together ; or let us say that, when the 
link is made important enough for this office, it ceases to be 
a link and becomes the dominant mass, reducing what had 
before been primary masses to a secondary position when 
compared with itself. This is also true in the case of three 
primary masses of equal size, an arrangement which always 
calls for some predominance of the central mass to give the 
needed unity. In Fig. 65, and also in Fig. 64, imagine the 
roofs of the main buildings between the gables removed, 
so that the gables stood up stark against the sky, primary 
masses beyond all question, everything else being sub- 
ordinated to them. The lack of unity, the feeling of dis- 
location which then occurs, comes from the lack of sufficient 
connection between, them ; and, if we again add the roofs, 
little by little, beginning with a low ridge and gradually 
raising it, we shall find that just where the roof begins to 
be sufficient to hold the gables together is the point where 
the ridges are at the same level. 

In passing from primary masses to secondary masses and 
details, we find that less and less provision for a linking part 
is required. With primary masses a link is always required ; 
with secondary masses, the connection that comes from the 
mass of the building behind them is usually sufficient, al- 
though at times a link of some sort may be used (an instance 
is shown in Fig. 67), in which the framed and shingled seg- 
mental balcony serves as a link to connect the two gables, 



98 ARCHITECTURAL COMPOSITION 

while in the case of details no connecting part is required, but 
they may be placed anywhere and will be sufficiently con- 
nected by the preponderant primary and secondary masses 
upon which they occur. 

The conclusion is that for both primary and secondary 
masses, either one, two, or three at a time may be used, with 
the unity that attaches to individuality, except that in the 
case of primary masses there must be some predominance 



Fig. 67. 

Two unequal secondary gables, connected by a flat arch, as well as by the 

mass of the house upon which they are placed. 

in the size of the central mass when three are used. In the 
case of subordinate masses a very slight, quite unnoticeable, 
excess of size in the central mass gives a certain indefinable 
grace, and counteracts its tendency to seem smaller than the 
other two. 

But while more than three primary masses may not be 
used, four or more secondary masses or details begin an 
entirely new kind of harmony of number, and may be used 
in the proper place with perfect freedom. 



X 

DETAILS 

THE word details is here used in its colloquial sense to 
designate such minor architectural objects as win- 
dow and door openings, panels-, niches, columns, arches, and 
the like, which may be applied to the masses of a building, 
whether primary or secondary, rather than in the more 
technical sense, in which it denotes still smaller parts, such 
as dentils, capitals, and brackets. 

Using the word in its first sense it will be found that the 
number of details that should be used is governed by pre- 
cisely the same laws as those of secondary masses. It will 
hardly be worth while to repeat the same things that we 
have said of secondary masses. A few instances will suffice. 

In the first place, as in the case of secondary masses, a 
single detail properly placed will often be sufficient to give 
unity to a whole composition. 

In Fig. 68 is shown a building of considerable size, of 
the horizontal continuous type in its composition, having 
from necessity, to all appearance, what is a rather unusual 
condition, two entrances of equal importance. Now two 
such objects without closer connection, and with their 
individuality strongly marked by pediments or otherwise, 
are apt to have an appearance of unnatural separation, a 
fault which is commonly known as "double composition." 
To avoid this the designer has placed a panel between them 
carved in low relief with a figure subject : the effect of this in 
"pulling together'' the whole building is remarkable. 
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Fig. 68. 
St. Stephen's Parish Schoi 



The carved panel forms a 
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Another instance is found in the doorway and the 
escutcheon above it of the Famese palace, Fig. io8, although 
there are no antagonistic twin doorways to be harmonized ; 
and examples abound everywhere of a central doorway as 
the single detail that unites a whole front. 

In most compositions of two primary masses, whether 
they are equal or unequal, a single object, either a secondary 
mass or a detail, is placed upon the link between them, 
usually, although not necessarily, at the centre. 

Thus, in Fig. 69, the panel over the central archway, as 
well as the archway itself, gives a sense of unity to the whole 
front. 

As in the case of secondary masses, details either singly, 
or in groups of two or three, that is to say, in all combinations 
that possess indi- 
viduality instead of 
continuity, are nat- 
urally and appro- 
priately used upon 
the parts of a build- 
ing which them- 
selves possess indi- 
viduality, that is to 
say, upon the pri- 
mary masses and 
secondary masses. ' ' ^' 

Turn back to 
Fig. 52, and in three 
of the illustrations, a, b, and c, the pavilions have three win- 
dows in each story, and the same is true of the example at 
Fig. 51 ; while at Fig. 35, c, there are two windows on each 
story. 

It is essential, if two are used, that they should be ahke 
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in design ; and if three, either that all should be alike, or the 
two outside alike and the central one different. 

This means that if the first draft of the plan indicates 
something like a. Fig. 70, a 
pair of doors opening from 
a hall upon a balcony on 
one side, and two windows 
in a room on the other side, 
such a combination is not 
allowable. 

If door there must be, 
the two windows must be 
put together, and a pair of 
doors substituted for the 
single one, matching the 
double window in general 
appearance, the stiles of the 
doors diminished as nearly 
as possible to the width of 
those of the windows and 
a group constructed of two 
like objects instead of three 
unlike, as at fc ; or the three 
may be retained and the 
doorway made single, both 
door and windows other- 
wise being alike, as at c. 

The arrangement of city 
house fronts, with the door- 
way on one side, is so familiar that we have lost sense of its 
ugliness. Once in a while a similar case occurs in a second 
story, as in this case, or some other imusual place, when its 
awkwardness becomes striking. 




Fig. 70. 
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Passing from definite and individual numbers, which 
cannot exceed three, we find the same results with four or 
more details as in the case of secondary masses; only in a 
greater degree, because, while it is seldom possible to put 
more than four secondary masses upon a building, on account 
of the limits that we must set to its total dimensions, it is 
possible to put on details by the dozen or score. 

Now, just as the individual groupings of one, two, or three 
details are naturally associated with the vertical, individual 
parts of a composition, so 
the continuous succession 
of four or more is associ- 
ated with the horizontal 
line, and the connecting 
parts of the composition. 

This is illustrated, too, 
in the minor details, us- 
ing, the word technically, 
which are subject to the 
same rules of composition 
as the building itself. 

In an Ionic capital, as 
an illustration, the egg- 
and-tongue moulding and the horizontal lines of the bead 
and abacus perform precisely the same function in connect- 
ing the two volutes and eyes as is performed by the arcade 
in connecting the two pavilions in Fig. 35, c. 

Indeed, if we turn the capital upside down we convert it 
into a sort of crude resemblance of a double primary mass 
building, by those changes only that are needed to make it a 
stable construction and to adapt it to its uses, as at Fig. 71, 
which, rough and impossible as it is, clearly shows the 
analogy between the contintiity of the connecting objects, the 




Fig. 71. 

Analogy of composition between an 
Ionic capital, and two primary masses, 
connected by an arcade as a link. 
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eggs and darts in one case, the arches and columns in the 
other, and their association with horizontal lines. 

This association with horizontal lines seems to be 
essential to the full effect of continuous numbers of objects, 
whether secondary masses or details. Not only do we think 
of a row of objects as a horizontal line in itself, but, with- 
out some actual horizontal line, the row of objects remains 
dislocated, as a pluraUty of separate things, not as one row 
of many units. 

Half a dozen columns remain half a dozen columns, each 
asserting its separate individuality almost as much as if there 
were only two or three, as long as no entablature is placed 
above them, Fig. 72, 6. It is only when the horizontal 
lines of cornice and stylobate are added that we entirely lose 
sight of the separate entity of each and conceive the whole 
as a single colonnade, as at a. 

The characteristic of such a succession is its even, and 
unbroken continuity. 

A noticeable difference in the spacing of the objects, 
columns, windows, or whatever they may be, or a noticeable 
variation in the design of one of them, still more the omis- 
sion of one, breaks in upon the smoothness of the series 
and produces an unpleasing result. It is for this reason 
that coupled columns are to be avoided except in an even 
series of couples. If used in single pairs at the ends of the 
colonnade, or if interpolated in a series of single columns, 
the result is apt to be unsatisfactory. For the same reason 
the use of three columns at an angle in a colonnade of 
coupled columns is to be avoided. 

Whatever the objects may be, uniformity of succession, 
where that is the quality sought, must be unbroken. 

In EgjT^ptian work the long lines of painted and incised 
figures, all of exactly the same shape, all marching in ex- 
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actly the same attitude, were not merely pictorial, they per- 
formed a part in the decoration analogous to that of the 
columns, metopes, and carved mouldings in Greek architec- 
ture. Indeed, it is very,much 
the same sense that is appealed 
to in the ordered alignment 
and marching of a column of 
soldiers to-day. 

The converse also is true. 
As horizontal lines added to 
a continuous succession of ob- 
jects gives unity to them, so a 
horizontal line, which by itself 
lacks unity, receives this quali- 
ty when a succession of objects 
is added to it. 

The primary masses of a 
building, as we have seen, may 
in their skyline be either pyra- 
midal or horizontal. 

If they are the latter it be- 
comes almost essential to con- 
firm their continuity by plac- 
ing a succession of brackets, 
mutules, dentils, or other ob- 
jects upon them. This is the 
reason that in the classical 
styles, whose keynote is the 
horizontal succession, such decorations are used; while in 
the Gothic styles, using the term broadly, where gables and 
spires mark the individual parts, anything but a sparse ball 
flower is unusual ; nothing certainly to compare with the 
consoled and mutuled cornice of the classic. 



Fig. 72. 
Enhanced continuity given ti 
ow of columns by the addition 
s horizontal lines. 
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For the same reason all interruptions of a horizontal 
line and of a succession of objects are dangerous, unless we 
are prepared to deal with the parts into which we split it 
up as separate individuals. Thus in the treatment of cor- 
nice shown in Fig. 73, we almost lose sight of the horizontal 
feeling and naturally separate 
it into a group of three shelves, 
each with a pair of consoles. 

Continuous rows of details 

may be made to serve very well 

in place of a strong horizontal 

line, where other considerations 

P'8- 73- forbid us to make our cornice 

Dis«,t„u.^fr.ct rf mtem,pt.d ^, ^^^ ^ „^ ^jg^t like. 

Such is the function of crenel- 
lations in buildings where there is no military occasion for 
them, and that of the crowning balustrade in many a mod- 
em building. Often again a whole upper story is treated 
as an attic, but is cut up with pilasters and finials, the 
cornice below not being sufficient to unify the mass of the 
building beneath it. 

The whole question of continuous ornament has wide 
limits. Extending it for a moment to the field of flat de- 
sign, or design in general, we find it a very marked charac- 
ter of all kinds of borders, in connection with straight lines, 
not limited in this case to horizontal. It is probable, too, 
that it is closely connected psychologically with the surface 
designs called powdering and diapering, in which the con- 
tinuity is superficial rather than linear. Take the pattern 
commonly called the polka dot, an even arrangement of 
circles of one color on a ground of another. The circles in 
themselves are not sufficiently beautiful to account for the 
pleasure generally felt in this pattern, nor is the beauty of 
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the color the cause, as, in this, nothing is more generally 
satisfactory than the plainest black and white. It appears 
to be nothing but the even succession in all directions of 
things exactly alike that is the source of gratification. 

In architecture, however, the use of continuous orna- 
ment, or arrangement, in a vertical direction is limited by 
the possibilities of materials, and by the continual intrusion 
of the intellectual questions of construction and utility upon 
the pure sentiment of beauty with which the aesthetic sense 
theoretically must deal. We cannot spot a white wall with 
circular polka-dot windows arranged quincunx fashion. 

Two principal rules may be laid down for the architec- 
tural use of details in number four or more, that is to say, 
continuously. 

In the first place, when the treatment is horizontal, and 
the horizontal dimensions of the front exceed the vertical, 
and there is no need for breaking up the front into pavilions, 
and a plain straight skyline seems the natural thing, in such 
case the even succession of windows, as in the Famese, and 
many other Italian palaces, is the proper and inevitable treat- 
ment. When a continuous treatment has been adopted, 
refrain from breaking up the regularity of the succession on 
pretense of fortifying the abutments as in Fig. 74, or any 
other plea of constructional necessity, as such devices no 
effort of the tmsupported intellect can excuse. 

In the second place, where a flat front and straight sky- 
line are not available; where the design must be divided 
into primary masses, one, two, or three, with their essential 
links and possible appendages, the proper place for the con- 
tinuous treatment is upon the links or appendages, and not 
upon the masses, although where the masses are of a strongly 
marked horizontal character and the level cornice is car- 
ried through, it is possible to give them also a continuous 
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treatment, in the disposition of the details as in this illus- 
tration (Fig. 75), of the garden front of the Pitti palace, in 
which each of the two masses has five openings in each 
story. 

The great difficulty about architectural design is the 
fact that there can be no single solution for a given arrange- 



Fig. 74- 
The change from segmental to semicircular arches destroys the continuity. 

ment. The ways of doing things are many, all good if 
properly done ; but as, when a certain change is made, others 
become necessary, the problem is how to make such simul- 
taneous modifications in all other parts as shall secure a 
harmonious whole as the result. 

Fig. 1 15 is an admirable specimen of the appropriate use 
of individual groups of details, and also of continuous ar- 
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rangements of them. On each of the two pavilions with 
their high peaked roofs and marked individuality the win- 
dows are placed in groups of three, terminating above in 
a single window ; the link also has three, as a central door- 
way was required, 
not only for utility, 
but as a single uni- 
fying detail ; never- 
theless, immediate- 
ly below the hori- 
zontal roof line of 
the link is a row of 
four dormers, very 
much adding to the Pig- 75- 

unifying effect of P'.""' Palace. 

that line. I'^e masses, as well as the link, are treated 

T-^ ■ ^, continuously. 

Upon the ap- 
pendage the windows are placed in rows of four, denying 
individuality to this and concentrating it entirely in the two 
primary masses. Notice, in passing, how carefully the roof 
line of the appendage is subordinated. Not only is it made 
much lower, as is proper, but the very cresting upon it is 
smaller than that upon the ridge of the link. 

That the mediaeval architects realized the importance 
of the continuous horizontal line in the link, as well as the 
difficulty they encountered in reconciling it with the verti- 
cal gable, is seen in many church fronts, as at Paris (Fig. 
102), in which the horizontal arcade quite masks the gable, 
at Amiens, where the gable is only partly obscured, and at 
Tours, where they contend for supremacy. 

Finally, it is possible, by suitable arrangements of de- 
tails, both individual and continuous, to delineate, so to 
speak, upon a flat wall whatever composition, .analogous 
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to those of mass, link, and appendage, may best suit the 
matter in hand. 

The most available details for the purpose are the win- 
dows and doors which are essential parts of most modem 

structures, and these may be 
disposed in an endless variety 
of combinations, that par- 
ticular motive being chosen 
which best suits the internal 
requirements. 

Figs. 76-79 are a series of 
diagrams suggesting the sort 
of thing that may be done. 
The first (Fig. 76, a) corres- 
ponds to a single primary 
mass, with two asvmmetrical 
appendages. The doorway, 
which may be enriched in 
such style as will match the 
rest of the ornament, consti- 
tutes the single object ; while 
the windows on each side 
take the place of the appen- 
dages. Above, the row of bull's-eyes, either with or with- 
out connecting enrichments, forms a continuous line, which, 
together with the cornice, connects the whole. 

At b is the same motive slightly modified. The frieze 
of buirs-eyes is abolished and only the doorway and win- 
dows remain, suggesting as before a mass with appen- 
dages. Such a use of a single preponderant detail may be 
made just as effective, and may conduce just as much to 
the unity of the whole composition when placed asym- 
metrically, as in both of these sketches, as if it were duly 
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Fig. 76. 

Disposition of details suggesting 
a single mass with two asymmetri- 
cal appendages. 
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centred, perhaps at the sacrifice of important requirements 
of utility. 

An arrangement of three large windows is shown at Fig. 
77, a, corresponding with the three secondary masses in 
Fig. 64. The smaller win- 
dows on each side of the 
main group in a case of this 
kind must be ignored as 
much as possible; very of- 
ten the composition would 
be improved if they could 
be omitted entirely. Where 
that is not practicable, it 
is always possible, by mak- 
ing the reveals slight and 
the treatment bald, to ren- 
der them almost unnotice- 
able in the general scheme. 

A modification is at 6, 
in which the triple motive 
has become a double one, 
the two smaller arched win- 
dows serving as a connect- 
ing link. This use of smaller 
objects as links between the 
larger details that constitute 
the group, is a characteristic 
of the treatment of details, 
and of great utility in prac- 
tical work. 

Another instance is at c, 
in which the three large windows of a are connected by 
smaller windows between. 
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At Fig. 78, a, is a simple one-story building, the two large 
windows forming a double group. The four smaller win- 
dows between constitute the link and the two external stand 

in place of appendages. The 
whole corresponds to such a 
composition of primary masses 
as that at 6, in which the 
matching of the parts, each to 
each, is indicated. 

An entirely different type of 
building is shown at Fig. 79. 
This is the many-storied build- 
ing of modem times. It is here 
treated by combining the win- 
dow openings in four stories 
into two large arched openings, 
which it seems anomalous to 
call details, and yet they cer- 
tainly are not masses in any 
sense. 
Whatever we choose to call them, it is a composition 
of two objects, the smaller windows in the central and flank- 
ing piers being ignored entirely, and suppressed as much as 
possible. In the two lower and the two upper stories the 
openings are thrown together as continuous rows, in har- 
mony with the horizontal treatment of the building. 

Another class of details consists of those that are used 
to divide the parts of a building into minor parts by means 
of vertical lines ; such as buttresses, pilasters, vertical lines 
of quoin stones — chainages, as the French call them — and 
similar devices. 

Inasmuch as these are virtually lines of separation be- 
tween parts, it is the parts which count in the composition 



b 
Fig. 78. 

Analogy between arrangement 
of details in a and primary parts 
in b. 
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rather than the lines. By means of such details any wall 
surface may be cut up into three parts where individual 
treatment is required, and these may be all of equal size, as 
shown in Fig. 51, in which each story of each pavilion is 
thus divided by pilasters, or into more than three parts 
when continuity rather than individuality is sought. It is 
noteworthy that a wall which is divided into two parts by 
vertical details does not give the unity which usually in- 
heres in a combination of two objects, for the reason that 
a vertical line appears as a division rather than a connec- 
tion, and such an arrangement can be used only where con- 
tinuity is sought and there is 
not room for four divisions of 
the surface. This appears in 
the same illustration (Fig. 51) 
in the division of the links into 
two parts. In similar situations 
a division into two parts pos- 
sesses a stronger effect of con- 
tinuity than a single part or 
three parts, and is to be pre- 
ferred if more than three cannot 
be compassed. 

Vertical details are often 
used to accentuate the outlines 
of masses whether primary or 
secondary, as the buttresses at 
the angles of a Gothic tower, 
which are not required con- 
structively ; or the pilasters, sin- 
gle or coupled, at the angles of a pavilion, in much the 
same way that a cornice is used to outline the top, or a water 
table the base of the building. In the same way chainages 
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Fig. 79. 

Disposition of details to suggest 
a composition of two secondary 



masses. 
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of quoins are often used at the angles of a building or of its 
principal divisions. 

Sometimes a compoimd subdivision is made by means 
of such details, as in Fig. ii, in which each story is divided 
tmequally into three parts by coupled columns, and the 
middle one of these is again divided into three by single 
columns. 

For continuous treatment, too, vertical details, such as 
columns or pilasters, are frequent ; in which use they are 
subject to the same rule as other continuously arranged 
objects, that the series must be even and unbroken; and 
this applies even more forcibly to these than to details of 
other character, for whereas the latter often seem to almost 
spontaneously group themselves when irregularly placed, 
any noticeable irregularity in the spaces into which walls 
are continuously divided by vertical details is sure to be 
unpleasing. 

Nor can any attempt at asymmetrical division be made 
with such details. The division into two parts must be 
into two equal parts ; and that into three parts must at least 
have the two outer parts equal to each other. 

Disregard of this rule is frequently to be observed where 
the principal but lesser front of a building is divided into 
three parts by quoins, and an equal space is cut off on the 
return by a like line of quoin-stones, leaving the rest of the 
long side imdivided, with a very unsatisfactory result. 



XI 

HORIZONTAL DIVISION 

WE have spoken so far of the various parts of buildings 
formed by vertical lines of separation. 

Masses and links and appendages are distinguished 
either by a difference in projection, which means a vertical 
line of shadow, or by a difference in height, which means a 
vertical line at the point where the difference in height oc- 
curs, or by both. They are also subdivided by means of 
pilasters, buttresses, engaged columns, and such other de- 
vices for obtaining vertical lines, as described in the pre- 
ceding chapter. 

Whatever be the sort of building under consideration, 
whether a simple four-walled inclosure, or a highly complex 
assemblage of parts of the first order, it is almost always 
cut up into horizontal parts in one way or another. 

There are two ways in which a building may be so di- 
vided, which are strictly analogous to the ways in which it 
may be divided into parts vertically, but of inverse impor- 
tance. 

The first is by the advance and retreat of different parts, 
that is, by either setting back or by overhanging the upper 
stories, producing either a shadow or a line in construction ; 
the second by the delineation upon the surface of the front 
of lines of demarcation, at the points where they are re- 
quired. 

The first way is exemplified in such towers and spires 
as are built in gradually diminishing stages, also by porti- 

"5 
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coes, aisles, verandas, or arcades, that advance in front, as 
does the narthex of St. Mark's at Venice. A similar scheme 
was carried out on a large scale in the pyramidal build- 
ings of many stories, each setting back from that next below, 
which were built in early times by the Assyrians and Mexi- 
cans. This method is little used now because of the very 
small effect which is obtained, at great expense of construc- 
tion, and serious loss of space internally. The effect, too, of 
a line obtained by retreat of the part above is almost noth- 
ing, except where the gradually tapering silhouette of the 
outline can be seen. This can only occur in a tower, for 
in an extended front the profiles are too far apart to be 
grasped by the eye in one picture, while upon the face of 
the front, the retreat of the upper part produces no strong 
shadow, and is barely noticeable except by its bad effect in 
foreshortening and cutting off the superstructure in any 
near view. Architects are familiar with the difficulty of 
handling the veranda of a country house, when it extends 
along the whole front, and are justly inclined either to 
shorten it, so that it may appear as a secondary mass, or to 
reduce it to a loggia, or to dispose it at the end of the 
front, where it may take its place as an appendage. 

Add to this, that any retreat of the upper walls means 
an almost impossible cutting up of the plan below by the 
unavoidable continuation of the upper walls downward 
through the first story to a firm foundation, and the reasons 
are seen to be ample why this way of making horizontal 
divisions is not much used. 

As for advancing the upper part, so as to cast a heavy 
shadow, no doubt this would be most effective; but here 
again, even more forcibly, constructional difficulties forbid. 
It is impossible to support an overhanging wall of masonry 
if the overhang is more than trifling. Where overhanging 
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stories have been built they have been of timber construc- 
tion, supported by projecting timbers, upon which it would 
be manifestly impossible to carry a heavy wall. Neverthe- 
less the effect of the overhang where it exists is admirable, 
and if such overhanging structures were generally available 
the method would no doubt more than justify itself artis- 
tically. 

It is possible that with modern engineering construction 
of steel such designs, whether with overhanging or retreat- 
ing stories, may become practicable in stone or brick, as the 
weight of these is unimportant where metal supports can be 
had. 

For the present, however, we may confine ourselves to 
the other method of obtaining horizontal division by draw- 
ing lines upon the surface. 

The ordinary method of drawing horizontal lines in 
architecture is by means of mouldings. 

Hitherto mouldings have been talked about and written 
about chiefly from a constructional point of view, and they 
who regard correct construction as the one essential of good 
design have thought it necessary to justify the existence of 
every stringcourse by some supposed utility, and have freely 
denounced the useless cornices of classically derived styles. 

No doubt where an external offset in a wall occurs, a 
stringcourse is an admirable expedient to prevent the ir- 
regular weather-staining of the surface below, and the decay 
of the wall from the absorption of water at the horizontal 
shelf which would naturally occur. Artistically, however, we 
have nothing to do with such considerations, except to refrain 
from building anything that raises a question in the mind as 
to its stability, an intellectual doubt, which, although quite 
unrelated, might overshadow any aesthetic pleasure. 

It is fortunate that on one point artistic and construe- 
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tional requirements coincide, that is, upon the desirability 
of an "undercut" moulding for either stringcourse or 
cornice. 

Constructionally the " undercut'* is quite essential to 
properly shed the water, and the excellent results from its 
use, and distressing appearance owing to neglect of it, are 
matters of daily observation. 

Artistically the undercut is quite as necessary, as the 
only way of intensifying the shade which it is the object of 
the moulding to produce. 

For, from a designer's standpoint, a moulding is but a 
means of drawing a black brush mark across the face of the 
wall. From the eighth-of-an-inch arris upon a fillet, which 
is felt rather than seen, to the eight-foot cornice projection 
of an Italian palace, all are but the charcoal streaks with 
which we draw our design. Sometimes indeed the streak 
is narrow, dark, and uninterrupted ; sometimes it is lighted 
up by speckled enrichment, sparkling in full light, or glow- 
ing in the half gloom of the shade. 

Or it may be that we draw our line as a band of enrich- 
ment only, as frieze or dado, either alone, or in connection 
with mouldings or cornice, which intensify the effect. 

Whatever enrichment is used it is most effective in such 
situations if it includes the element of repetition, which as 
we have* seen gives the impression of uninterrupted con- 
tinuity, and is inseparably connected with the horizontal 
motive. Thus the dentils, mutules, and modillions of the 
classic, the dogtooth and billet of the round arched and the 
ball flower of the Gothic styles were used. 

Observe, too, that the more perfectly developed the hor- 
izontal motive in a style, the more clearly the repetition 
of the continuous ornament is marked in its enriched mould- 
ings, and in addition, the more distinctly are the lines of the 
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enrichment perpendicular to the horizontal line of the motild- 
ing. Thus in the Greek, the most perfect development of 
the horizontal treatment, we have in the Doric the vertical 
lines of the triglyphs in regular recurrence, forming a band 
of continuous enrichment entirely analogous to the vertical 
lines used in the enrichment of mouldings. Of mouldings 
proper, the dentil, the egg and tongue, the bead and reel, 
the line enrichment of the bird^s beak, the fret, almost every- 
thing in fact, in the earlier Greek styles, is characterized 
by vertical lines. As the naturalistic idea is introduced 
with the development of the Corinthian capital, the mean- 
der, the rope moulding, the laurel leaf torus, and others, 
constructed on lines that are not vertical, become more fre- 
quent, until, in the Gothic, with a strong tendency to plain 
mouldings entirely, such continuous decoration as is fotind 
consists of wavy lines with recturent leafage, and with but 
few lines perpendicular to the moulding anywhere. 

Sometimes, when a moulding cannot be used, or cannot 
be made heavy enough for the desired effect, the band of 
successive objects may take its place, in part or entirely. 
Such recurrent objects are the military, or quasi-military, 
machicolations of the Gothic, the swallow-tail crenellations 
of the Venetian, the anthemion crestings of the horizontal 
styles, and all balustrades upon the face of a building. 
Sometimes even a line of windows may play its part as a 
horizontal line in the composition, especially when, in attic 
or mezzanine, they can be reduced to bull's-eyes, and tied 
together by enrichment of the surface between. 

In our modem buildings of excessive height, whole sto- 
ries, with cornices above and below, complete compositions in 
themselves, are often used as mere lines, to separate the base- 
ment of four or five stories from the shaft of ten or twelve, 
or the shaft from the superstructure of six or seven stories. 
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Whatever be the motive adopted, whether a vertical 
one, with a tendency to tall and comparatively narrow 
masses, and a general accentuation of heavy vertical lines, 
or the opposite horizontal motive, with the masses broad, 
flat, and level, there will be necessarily some lines, both hor- 
izontal and vertical, in the composition. It must be borne 
in mind that one or the other set of lines must predominate. 
A heavy cornice breaking around many deep projections is 
to be avoided, as well as strong vertical lines in connection 
with a design whose leading 
motive is its marked hori- 
zontal crown. 

Of the former error the 
west front of Westminster 
Abbey is a notable instance, 
in which the classic procliv- 
ities of Wren induced him 
to build semiclassic cor- 
nices upon a Gothic front. 
The most frequent use 
Fig' So. of horizontal mouldings is 

Banqueting Hall. Whitehall. naturally for the Comice 

o two equal and base of the building. 
Whatever be the style, 
some kind of moulding, whether the heavy classical shelf, 
or the simple terminal stringcourse, seems to be needed at 
the top of the vertical wall ; while a base of some sort, in 
the form of steps, or the moulded dado, of greater or less 
height, is almost as universal. 

Between these the wall surface itself may be cut up by 
mouldings in various ways. 

Most frequent is the division into two substantially equal 
parts. Here is a typical example (Fig. 80). Another in- 
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stance is the familiar library of St. Mark, at Venice, and very 
many other buildings are arranged in this way. There are 
others in which one part or 
the other predominates so 
slightly that the impression 
is that of general equality 
of height, although the im- 
portance of one or the other 
may be accentuated by the 

enrichment. An example ■ 

is given at Fig. 81. 

Besides these there are 
innumerable specimens in ^'S- ^'■ 

which the division is into Bourse, Marseilles. 

two parts, of which one or Horizontal subdivisM._nmto two nearly 

the other predominates so 

much that its excess in height is manifest or conspicuous. 

Sometimes it is the basement that is subordinate, with a con- 
siderably higher main story 
above, as in Fig. 82, and this 
is frequently carried to ex- 
tremes, especially in build- 
ings of the vertical type, 

j where the horizontal base- 

j ment, marked by a not too 

prominent line of mould- 

I ing, seems to bind thewhole 

Fig. Si. together, when any addi- 

LouvRE, Paris. tional lines neater to the 

Horizontal division into two unequal top might antagonize the 
parts, of which the upper is greater. , , . , , 

general vertical tendency. 
The opposite way of using unequal double horizontal 
division is sometimes seen, the lower part being made much 
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the most important. A conspicuous example is the well- 
known front of St. Peter's, at Rome (Fig. 83), 

In this the basement is suppressed, and the order below 
and attic above remain, constituting a division into two 
parts, the lower one much 
the most prominent. Many 
other examples might be 
added of a' similar inequal- 
ity. In fact, if we go be- 
yond the limitation to the 
vertical wall surface, and 
take the roof into consider- 
ation, it is at once seen 
that every bmlding with a 
visible pitched roof is there- 
Fig- 83. by naturally divided into 
St. Peter's Church, Rome. two parts, the wall below 
^al and the roof above, and 
that of these, the roof is 
usually much less in height than the walls. If these are 
taken into account, the number of buildings that are divided 
horizontally into two parts of which the lower is the great- 
est far exceeds that of any other type. 

There is another very frequent method of horizontal 
division, that, namely, into three parts; and this, like the 
double division, may be distinguished as of equal or of un- 
equal parts. 

Of three equal parts the Strozzi palace (Fig. 84) is an 
admirable example. 

Not less excellent as an example is the Vendramini pal- 
ace (Fig. 11), and the familiar Famese palace is a third. 

In buildings that comprise pavilions as parts of their 
composition, this triple division is often combined with the 
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double division before described, the triple division being 
used for the pavihons, the double for the connecting or at- 
tached parts. Fig. $2, c. 

Of buildings that are divided into three unequal parts, 
the usual and normal type, so to speak, is that in which the 
middle part is considerably the largest, of which Fig. 85 
is a fair sample. This is analogous to the division of the col- 
umn into base, shaft, and capital, or of the order into ped- 
estal, column, and entablature, in either case marking the 
middle division as that which should predominate. 

The validity of this treatment, of dividing the wall 
into basement, shaft, and 
frieze, has received an in- 
teresting illustration of re- 
cent years in the many 
very tall buildings that 
have been erected. 

Lacking precedent, 
and thrown back upon 
the spontaneous esthetic 
sense for guidance ; forced, 
too, to its exercise by the 
conspicuous size of these 
great buildings which does 
not permit their appear- 
ance to be slurred over 
or ignored, both architect 
and layman have united in approving the basement, shaft, 
and frieze treatment as the most pleasing and satisfactory. 

Briefly recounting oiu" classification, we have found three 
classes of buildings with respect to their division by hori- 
zontal lines : first, those that are not divided at all, but form 
a single part, included between base and cornice ; second. 



Fig. 84. 

Strozzc Palacb. 

Horizontal subdivision into three equal 



Pig. 85. 
Horizontal division into three parts, of which the middle part is greatest. 
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those that are divided into two equal or two unequal parts ; 
third, those that are divided into three equal or unequal 
parts. These are shown in diagram in Fig. 86, and these 
are all of the possible 
variations of horizon- 
tal division in which 
the parts are one or 
two ; and three out of 
seven possible varia- 
tions where the parts 
are three; and these 
two are all that are 
available in composi- 
tion. The four remain- 
ing three-part varia- 
tions can be used only 
by such treatment as 
will throw them into 
one or the other of 
these classes. 

Thus at a (Fig. 87), 
a six-storied building 
has three Tories in- 
cluded in the upper tier of arched openings, two in the 
basement and one in the space between. Now there are 
two ways of regarding this middle space, either as a frieze 
to the basement, and in that case the upper one of the 
two mouldings which bound it must be larger than the 
lower, as at 6, or as a base to the upper part, making the 
lower moulding the largest, as at c,^ Indeed, the smaller 
moulding might be omitted entirely, which would render the 
assignment of the middle part, whether to the upper or 
lower division, more clearly discernible. 



'WWo -urteffual J3arti\ Thrtf nnequal parts 

Fig. 86. 

Diagram of all possible modes of horizontal 

subdivision. 
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Fig. 88 is a diagram of the seven possible three-part 
arrangements comprising the original type of three equal 
parts and those of three unequal parts. 

Of these seven Nos. i and 6, together with the upper 
unnumbered figure, in which the parts are equal, are the 
types that have been included in the former diagram at 
Fig. 87. The rest can be treated only by a process such as 
we have described, by regarding them as compositions of 




two parts, one or the other of which is itself a minor com- 
position of two parts. Thus in No. 3 the lowest part is 
naturally regarded as a base for the lower part of a two-part 
composition, while in No. 4 it must be regarded as a frieze 
for the upper part. 

In the same way, if four or more parts are used, they 
must be subordinated to each other in such a way as to 
secure a clearly marked general division of the whole into 
two or three parts as we have indicated. 

The conclusion is, that if we exceed two or three parts 
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in our horizontal division, we can make the results pleasing 
only by subordinating the additional parts to the two or 
three that we have admitted as our foundation. If we fail 
to do this the 
whole composi- 
tion becomes an 
unintelligible 
jumble of parts 
in which the eye 
discerns no f tmd- 
amental unity of 
conception. 

But, with 
such subordina- 
tion, we can han- 
dle any reason- 
able number of 
minor parts , pro- 
vided that they fall easily into the simple groups of one, 
two, or three main parts that we have enumerated. 

There are notable analogies, it will be remarked, between 
the vertical divisions before discussed and these horizontal 
divisions. 

In the first place, the analogy in number is noteworthy: 
one, two, or three parts horizontally, correspond precisely 
to the one, two, or three masses which, as we have seen, 
may be used as vertical divisions. In the second place, there 
is a close analogy between the two equal or two unequal 
horizontal subdivisions ^nd the two symmetrical or two 
asymmetrical masses of vertical arrangement. In the third 
place, the rule that in triple horizontal subdivision, the mid- 
dle part must be the largest, is paralleled by the fact that 
the central one of three masses must be the largest ; while 
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Fig. 88. 

Diagram of all possible modes of horizontal division, 
of which only three are available. 
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three equal horizontal subdivisions match the like number 
in secondary, if not in primary masses. 

And the reason is the same as in the case of masses ; the 
mind accepts one thing with one more attached, either on 
one side or on both sides, as a unit, but beyond this the sense 
of unity is lost, and a sense of multiplicity takes its place. 

So true is it that three is the limit of horizontal parts, 
that it is almost as difficult to find examples of foi:ir evenly 
divided parts as of the corresponding four-part division of 
vertical masses. Even where they occur, they show at- 
tempts to subordinate one part or the other, as we have seen 
should be done. 

Here are two examples (Figs. 89 and 90). In Fig. 89 
it is evident that there are four parts in the front. Not 
only are there four 
stories, but each of 
these is carefuUy 
separated from the 
next by a deliber- 
ate moulding. It 
is true that the 
stories are disting- 
uished, to some ex- 

„. „ tent, bv a differ- 

Fig. 89. ' -' 

Academy of Fine Arts. Vienna. ^nce m treatment. 

Horizontal division into four parts, which ^ut this haS not 

would be improved by merging the second story been Carried far 

into the first more completely. , 

enough to over- 
come the first impression that there are four, or at least an 
impression of multiplicity instead of that of unity. The 
second story is manifestly superfluous ; and it is easy to 
imagine how much the appearance would be improved could 
this story be omitted. 
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It is plain, too, that the architect has held this opinion, 
for he has done much to merge the second story in the 
first by similarity of wall treatment and by diminishing the 
moulding between these stories to a string, while elsewhere 
there are full cor- 
nices. Had this been 
carried still further, 
and this moulding 
omitted altogether, 
the design would 
have been much im- 
proved. 

Another step 
might have been 
taken and the archi- 
traves of the second pig. 90. 
story windows omit- Palais Epstein, Vienna. 
ted, reducing them Division into four parts horiKontallv, which 
to mere holes in the would be improved it the fourth story were 
treated more completely as a cornice. 

wall, more fully ob- 
taining, what the architect has evidently attempted, the 
complete fusion of first and second stories in one, arid a 
satisfactory three-part division of the whole. 

Fig. 90 is another four-part division, with the usual 
scattering and unconcentrated effect. In this, however, it 
is the fourth story which the designer has tried to suppress 
with faint success. As it is, he has endeavored to make the 
whole story into a sort of cornice or frieze by a continuous 
series of vertical enrichments upon the wall surface be- 
tween the windows. 

If he had had the courage of his convictions, and had 
brought the overhang of his main cornice down to the very 
heads of the fourth-story windows, converted the cornice 
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below them into a proper toenia moulding, and made the 
vertical objects into something more like the usual console 
or bracket, he might easily have completed the cornice ef- 
fect of the whole story, and have thus obtained the three- 
part effect for which he was striving. 

There are many other compositions in which, guided by 
instinctive taste, the architect has made an effort to reduce 
four or more natural divisions to two or three, but has 
stopped short of the desired end from lack of boldness in 
reaching out for a result which was not clearly formulated 
in his mind. 

Where the designer fully realizes what it is necessary to 
achieve, it is almost always practicable, by proper treat- 
ment, to fuse some stories into one, to nearly eliminate 
others, until we obtain a composition in a single part, or in 
two or three parts, any of which is sure to be satisfactory. 

Another very frequent use of apparently redundant 
horizontal mouldings is in the cases where a whole story is 
used as a band of separation, as often occurs in very tall 
buildings. 

It is not tmusual, in these, above the four or five stories 
that form the basement, or below those that form the frieze, 
to find a story with mouldings above and below, and with 
enriched treatment of one sort or another, the whole mark- 
ing the line between the basement and superstructure, but 
not constituting a division of the wall surface, in any proper 
sense. This is seen in the enriched story below the upper 
arcade in Fig. 85. 

Before passing on to the consideration of other ways in 
which four or more horizontal divisions may be used, let us 
revert briefly to some of the analogies that we have before 
alluded to, between double and triple divisions, whether in 
a vertical or horizontal sense. 
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In double division, both vertical and horizontal, we can 
pass freely from the two equals to two unequals, either 
seeming quite natural and satisfactory. 

There is this difference, however, that in the case of two 
vertical parts, whatever be the inequality of size, similarity 
in general appearance is essential ; while in the case of hor- 
izontal division they may be either similar or dissimilar* 
certainly the latter when they are imequal, while there is 
little choice when both are equal, similarity and dissimilar- 
ity being both used with freedom. 

In triple horizontal division there is the same tendency 
for one part to be made larger than the others that we 
observed in the discussion of vertical masses. And there is 
the further analogy, that the largest part must be the mid- 
dle part. 

Apparent exceptions, such as the Doge's palace at Ven- 
ice, in which the uppermost part is the largest, and the mid- 
dle part the smallest, are often found to be, as in that build- 
ing, instances of a double division with one of these 
subdivided again into two. In this palace the two lower 
stories are of closely assimilated arched treatment, thrown 
together into one by that similarity, and also distinguished 
thereby from the upper part, which is a particularly flat, 
xmbroken wall surface. 

There is a strong tendency, in many buildings, to this 
method of treating two of the wall surfaces alike, and the 
third in marked contrast. Such is the Vendramini palace 
(Fig. 11), in which the second and third stories are alike 
arched and columned, the first story quite different, being 
as far as possible a plain wall surface. 

Here, again, is a striking analogy with the tendency in 
groups of three masses, to make two alike and the third 
of an entirely different character, with such minor differ- 
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ences only as are really unavoidable on account of the 
radical differences in the constructive relations of things 
piled on top of each other and things standing alongside of 
each other. 

The last way in which buildings can be divided horizon- 
tally presents an equally striking analogy to the correspond- 
ing arrangement of vertical parts. It is the continuous ar- 
rangement to which we here allude. 

Just in the same way that four or more secondary parts 
in vertical grouping form a series that depends upon its 
continuity and uniformity for its unity; so four or raore 
parts may be used in horizontal division under like condi- 
tions. 

Inasmuch as the parts are usually of necessity made to 
correspond to the stories, more than four parts means a 
building of considerable height, often a veritable tower; 
and accordingly we find a vertically continuous composition 
in such buildings only. 

In many towers, and in many of the recent tower-like 
buildings, which Jure arranged with a basement, shaft, and 
capital, we find that the shaft, instead of tall, tininterrupted 
piers, such as had the but lately fallen Campanile at Ven- 
ice, for an example, has the whole middle portion cut up 
by horizontal mouldings at each story, into a series of slices, 
piled one on top of the other. 

In Fig. 91 are shown several of such buildings. At a is 
the Campanile of St. Mark's, with vertical treatment of the 
middle portion, for comparison with the opposite method, 
which is shown in the three other examples. At h is the 
Campanile at Lucca, in which the continuity of the middle 
stories is seen, all alike above the basement imtil we come 
to the topmost ; at c is a pagoda, where a precisely similar 
arrangement is seen, although in a totally different style; 
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while at d is a modem office building. The fundamental 
identity of motive in fe, c, and d is easily seen ; each con- 
sisting of a top part and bottom part, with the larger middle 
part cut up into a series of uniform slices. 

Now the conditions which apply to this vertical contin- 
uous arrangement are the same as those for a colonnade, 
or any horizontal series : the units composing it must be all 
alike, and all of the same size. Even when a gradual dim- 
inution of size in the building requires a difference in the 
diameter of the stories, the height of the stories must be 
equal, or only diminished very slightly to match the taper 
of the tower, so that to the eye they still appear to be equal. 
The design of the units, too, must be alike ; the windows, 
if such occur, equal and arranged in the same way ; other- 
wise the same sort of hiatus would be felt as in the colonnade 
with a column missing. Variety may be all very well in 
its place, but a continuous series, vertical or horizontal, is 
distinctly not the place for it. 

At the most, perhaps a small balcony or some similar 
evidently extraneous embellishment might be introduced, 
corresponding to the central motive of the Famese palace 
(Fig. 1 08), offering a point of concentration for the whole 
composition, while not interrupting the evenness of the 
series. 

A word may be said, in conclusion, as to the treatment 
of roofs. 

Roofs, as before noted, in buildings having visible roofs, 
constitute a natural division into two parts of the entire 
composition, the lower one being the perpendicular wall, 
the upper, the roof itself, of whatever character. 

The roof may be treated as the crowning member of a 
two- or three-part composition, the wall below being un- 
divided or divided into basement and shaft only ; or it may 
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receive separate treatment, as the tipper member of a two- 
part composition, the wall surface being treated independ- 
ently. 

Roofs nattirally fall into two classes as far as composition 
is concerned : those that rtin up to a point and those that 
have a horizontal ridge. Many roofs will have one classifica- 
tion as regards the broadside, and another from the gable 
point of view. 

As to the pointed form, it makes little difference whether 
the point is that of a gable or that of a pyramidal or conical 
roof. The principle of treatment is the same in all. 

In the case of mansard roofs, or what are usually called 
mansard roofs, — the true mansard is more nearly what is 
commonly known as a gambrel, or rather it might be called 
a hipped gambrel, — in these the horizontal line is seen 
from every point of view, the upper part of the roof being 
either flat, or of so low a pitch as to be out of sight. 

The pyramidal outline, whether of gable or receding 
roof, is associated with the individual, perpendicular parts 
of the composition; the horizontal roofs with the horizontal 
and continuous parts. 

Even where a building is a horizontal composition as a 
whole, topped by a comparatively low and long straight- 
ridged, hipped roof, the effect of the inclined lines of the 
roof in profile often is of the happiest in adding a sense of 
individuality to the building, without diminishing the gen- 
eral horizontality of treatment. 

The same advantage, in a converse sense, attaches to 
the use of a small ridge at the top of the tall roof of a pa- 
vilion. So used the truncated pyramid falls more easily 
into harmony with the horizontal lines of the rest of the 
roof than if its individuality had been still further intensi- 
fied by carrying the pyramid to an apex. : ; 
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As for horizontal divisions obtained by other methods, 
such as by overhanging or setting back, in one or more 
offsets, the whole upper part of the building, little needs be 
said. So rarely is such construction practicable, and so 
closely will the general principles that we have stated ap- 
ply, that a demonstration at length would be superfluous. 






XII 

PROPORTION 

THE word proportion is very often used as if good 
proportion, that is, pleasing proportion, were an 
inherent quality, quite independent of conditions or cir- 
cumstances. 

We continually hear such phrases as "a well-propor- 
tioned window*' and read discourses upon the ideal propor- 
tions of openings, and other things, as if proportion were 
something absolute — a desiderandum to be earnestly longed 
for and set before us as a goal, even though rarely attain- 
able — like virtue, an ideal to be worshipped rather than 
practised. 

Thus some have laid down that in a properly propor- 
tioned window opening the height should be just twice the 
width; others have held that the so-called "golden section" 
was the proper thing, the width to the height being as the 
height to the sum of the width and height, a rule which 
gives incommensurable dimensions, approximately, as 5 to 
8, 5 being to 8 nearly as 8 is to 13, 8 times 8 giving 64, and 
S times 13, 65. 

Now this view may be well enough in connection with 
the style of architecture for which it was devised. It is not 
sufficient for a system which aims at laying down general 
rules, applicable to all styles past, present, and future. 

The truth is that the proper relative dimensions for any 
part of a building, that is to say, the ratio between the 
width and height, cannot be definitely laid down without 

137 
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reference to the relative dimensions of the other parts, and 
especially to the relative dimensions of the building itself. 

The rule above alluded to for window openings will be 
found to work well enough where the dimensions of the 
front are in somewhat the same ratio, the height a half or five 
eighths of the length, or even with wider variations ; but if 
we were- to lay out the windows of a Gothic church by this 
rule, the result would be strange indeed. 

A truer view we proceed to lay down, truer because gen- 
erally applicable; and found to give a clew to results that 
satisfy the aesthetic sense, beyond which there is no appeal. 

Proportion is very much the same in architecture as in 
arithmetic. It cannot -be asserted of two quantities that 
they are in proportion. It is necessary that there should 
be two pairs of quantities, each pair having the same rela- 
tion between its component quantities. Thus in the rela- 
tion above given between building and window opening, we 
should have 
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Thus, again, in Fig. 92 the rectangles at a are similar, 
base being to base as altitude is to altitude. 

6 : 3 : : 10 : 5 

while those at b are dissimilar ; the relations of base to base 
being different from those between the altitudes, the pro- 
portion, 

6 : I : : 10 : 8 

not being true. 

Broadly interpreted, this means that a building must 
be made up, in great part, of rectangles that are substan- 
tially the same in the relation of their linear dimensions ; 
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that IS to say, our composition must be either of long and 
narrow parts or broad and short parts. 

Thus in Fig. 93 we have two elongated rectangles at a, 
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and two more nearly approaching a square at b. Neither pair 
iis exactly similar, but the approach to similarity is evident. 
When the similarity is perfect, as in Fig. 94, the diag- 
onals, as shown in 
dotted lines, will 
be parallel to each 
other. This gives 
a simple construc- 
tion for laying out 
a drawing that is 
often available. 
When the relations 
are inverse, that is, 
when one rectangle 
is horizontal and the other vertical, the diagonals, instead 
of being parallel, become perpendicular to each other, as 
shown at Fig. 95. 
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Fig- 93- 
Two pairs of approximately similar rectangles. 
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It is not necessary in a composition that all of the rec- 
tangles, whether they are long and narrow, or broad and 
short, should stand in the same relation to the ground line. 

On the contrary, 

s ^ some may be placed 

on their shorter 
sides, and some on 
their longer sides as 
bases, without detri- 
ment to the result. 

Through these re- 
lations a composi- 
tion may be rapidly 
laid out, or the rela- 
tions of parts in an existing work may be easily and quickly 
r Cognized. The diagonals are to be drawn approximately 
to the angles of the parallelograms formed by mouldings 
and by vertical breaks in plan. Such measurements can be 
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Fig. 94. 
Two pairs of exactly similar rectangles. 
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Fig. 95- 

Two pairs of rectangles exactly similar and inversely proportional. 

approximate only, and this for two reasons, and without at 
all impugning the correctness of the proposition by admit- 
ting the impossibility of its precision. 

The first reason is that all that the eye requires is a rea- 
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sonable approach to exactness. It is impossible to distin- 
guish without measiirement whether such relations are ex- 
act or not. 

The second reason is that as the lines upon a front are 
marked by shadows of greater or less breadth, it is as much 
out of the question to insist upon precision of measurements 
as it would be in a charcoal sketch. There is no precise 
point to which to measure. 

A third reason might be added — namely, that as in mu- 
sic the slight departures from purity of tone caused by the 




Fig. 96. 
Disproportionate gables. 



harmonics that intermingle, so far from displeasing, give 
to each instrument the character of tone that distinguishes 
it ; so in linear composition, trifling discrepancies give zest 
and prevent satiety. 

Viewed in this way, proportion is seen to be closely con- 
nected with the general similarity in shape of like parts of a 
building, that we have already found to be conducive to a 
pleasing result. 

If we place two gables, of different pitch, alongside of 
each other upon the same roof (Fig. 96), the result is any- 
thing but pleasing. 

The disagreeable appearance is due to the fact that the 
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gables are dissimilar, as is evident at a glance, one being an 
acute, and the other an obtuse triangle. 

If we reduce this to figures we shall have something of 
this sort : 
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a result which is seen to be untrue. 
Nor is it improved by inversion. 
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In either way the lack of similarity in the geometrical 
relations bears out the general lack of similarity in appear- 
ance which the eye attests and resents. 

In the last analysis these two conditions are one, for, 
however complicated the figures that we may compare, if 

their dimensions are geo- 
metrically similar, the simi- 
larity of their outlines will 
be at once recognized. 

In Fig. 97 are two arch 
motddings of reversed cur- 
vature, enriched with crock- 
ets and finials. These are, 
in ordinary language, alike, 
except that one is about 
half the size of the other; 
that is to say, they are gen- 
erally similar in appearance, and any measurements that 
may be taken will be found geometrically similar. 





Fig. 97. 
Two proportionate arch mouldings. 
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This law of equality of proportional relations, applied 
to parts of the first order, means that the primary masses 
with their links and appendages shall have the same ratio 
of height to width, or, failing that, an inverse ratio. This 
is shown diagrammatically in Fig. 98. 

Three typical cases are shown. In the first (a), all of 
the parallelograms are placed vertically; in the second (6), 
all are horizontal, and in both 
of these cases the diagonals 
are all parallel to each other ; 
in the third {c), some of the 
parallelograms are vertical 
and some horizontal, making 
the proportions inverse, and 
the resulting diagonals per- 
pendicular to each other. At 
Fig. 99 is an example of what 
has been said. 

In this the height of the 
main body of the building, 
from ground line to top of 
cornice, is almost exactly the 
same as its width ; that is, the 
front closely approximates a 
square; each of the appen- 
dages is also nearly a square, and the diagonal lines which 
might be drawn would therefore be parallel. The primary 
parts are therefore proportionate. 

Observe, too, that the roofs are of the same general shape. 
It is true that the main roof is somewhat higher in relation 
to its length, but all alike are long and low rectangles, ap- 
proximately proportionate to each other, A second series 
of proportionate rectangles exists in the door and windows, 
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Fig. 98. 

Proportionate relations between 
parts of the first order. 
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all of which are vertically elongated rectangles, even to the 
eye not numerically proportionate, notably so the second- 
story windows of the main building, yet all of similar char- 
acter, and some of them nearly proportionate. 

It is not necessary that every part of a composition 
should conform to the same ratio : there may be two or more 
sets of ratios, and certain parts that conform to each. 



TowNSEND House, Washington, D. C. 
Excellent example of correct proportion between mass and appendages. 

Thus, in this instance, the mass and appendages are propor- 
tionate in one ratio, the roofs in a second, and the windows 
in still a third. 

An example of classic reputation, the Villa Medici, is 
shown in Fig. loo. Here, again, the mass and appendages are 
squares, as in the previous case. And not only this, but the 
square is carried throughout into many details. The inter- 
columniations of the loggia strongly suggest squares, although 
they are not squares. The four panels on each side of the 



PROPORTION 145 

arch over the en- 
trance are squares, 
and so are those be- 
tween the windows 
above, those below 
the third -story win- 
dows of the appen- 
dages, and those up- 
on the anomalous 
pavilions or towers 
that stand upon the 
appendages. A sec- 
ond approximate ^^' ^°°' 

■ \_. . ^ V11.1-A Medici. 

proportion exists 

omr^nn- i-1io ^-at^'nuc Hass and appendages are proportionate, being 
among tiie vanous approximately squares, 

rectangular win- 
dows, and the horizontal panels of the appendages; and 
still a third among the arched openings and niches. 
Still another classic Renaissance example is at Fig. loi, 
the Villa Bor- 
ghese. In this 
the ruling pro- 
portion is based 
on an approxi- 
mate ratio of 2 
to 3. 

The two pri- 
mary masses of 
which the front 
is composed are 
Fj„ ,o[_ proportionate to 

Villa BoRr.HESE. the arcaded link 

Proportionate relations of masses and link. which unites 
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them, as shown by the diagonal lines. Moreover, the height 
of the link is determined by the intersection of the diagonal 
with the inner vertical line of the mass, so that the upper 
story of the wing is necessarily in the same proportion. The 
lower story of the wing is also cut off in a like ratio by the cor- 
nice of the loggia, which is carried through ; while the row of 
horizontal oblong panels over the arcade, and all of the win- 
dow openings approach the same general proportion. Even 
the curvilinear niches, which usually would be circles, and 
which are circles in the 
previous example, are here 
elongated into ovals, in har- 
mony with the oblongs of 
which the whole front is 
composed. 

At Fig. 102 is a building 
of entirely different style 
and period, the Cathedral 
of Notre Dame at Paris, yet 
here again parallel propor- 
tionate relations prevail. 
Each of the masses is pro- 
portionate to the link, as 
shown by the parallel diag- 
onals, but in this case di- 
rectly instead of inversely 
^'S- '="■ as in Fig. loi, that is, both 

Notre Dame, Paris. masses and link Stand on 

Proportionate relatbns of masses and ^jj^jj. j^gggj. gf^gg ^g ^g^^^^ 
while in Fig. 10 1 the base 
of the mass is the least side, that of the link is the greater. 
The height of the part of the mass that extends above 
the link is here determined by the intersection of the diag- 
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onal of the whole front with the inner vertical line of the 
mass, which is analogous to the relations shown in Fig. 
1 01, although not precisely 
similar. 

At Fig. 103 the propor- 
tional relations in one par- 
ticular are just the same as 
in Fig. 102. 

In both of them the 
main diagonal shows that 
the ratios of base to height 
of the part of each primary 
mass above the link are 
equal to those of the lower 
part of the primary mass 
plus the link, and also to 
the ratio of base to height 
of the whole front. ^ 

In Fig. 102, however, 
the relations between link 
and mass are quite differ- Fig- 103- 

ent from those that obtain Cathedral, Marseilles. 

in Fig. 103. In the former, Disproportion between masses and 

these relations are the typi- 
cal ones shown in diagram {Fig. 98, a) of direct proportion 
between mass and link ; while in the latter no relations of 
similarity are traceable between the corresponding parts, 
much to the detriijient of the appearance. 

This lack of proportion has the effect of making the link 
subordinate in height, indeed, but superior in width, as com- 
pared with the two primary masses, resulting in an uncer- 

' In Fig. 103 the diagonal is not drawn, but the edge of a card laid 
over the figure will show the relations clearly. 
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tainty as to which is meant to be subordinate to the other, 

and this is one reason why the modem design is inferior to 

the mediECval. 

Volumes might be occupied with the comparison and 

analysis of such proportional relations in various buildings. 

It is our aim here merely to suggest the method, leaving 

it to the student to make the application. 

It will be found that 
the examination of the 
buildings of the past and 
of the present acquires an 
entirely new interest when 
studied in the light of the 
laws of composition that 
we have adduced. Scarce- 
ly one will be found to 
conform to them all, but. 
there are still fewer, and 
none of the best, that fail 
to conform to some of 
them. 

Figs. 104 and 105 are 
examples of failure in 
, maintaining proper pro- 
portions. 

In both of these the 
fault is the same — the tall, 
narrow, comer turrets have 
no relation of similarity 

with the main bulk of the building. It is broad and 

square ; they are lean and thin ; they are in ordinary 

phrase quite "out of keeping" with the primary mass of 

the building. 



Fig. 104. 
Church of St. Nicholas, Potsdam. 

Lack of proportion between the 
broad primary mass, and the two tall, 
narrow secondary masses. 
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It is often a cause of wonder why the tower of the Flor- 
entine Palazzo Vecchio stands as it does, cut short, upon an 
impending parapet. One 
reason, at least, is, that to 
have continued it to the 
ground would have given 
this same unpleasant con- 




Fig. 105. 
Synagogue, Berlin. 
The same fault as that shown 
Fig. 104. 

trast between the massivc- 
ness of the building and the 
attenuation of the tower 
(Fig. 106). P*i-Ai 

Another instance of a The 1 
secondary mass that con- 
forms to the law is shown in 

Fig. 107, where the ratio of the height to the width of the 
portico is equal to the same ratio in the whole front, pro- 
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ducing a particularly happy effect, which is felt before the 
cause of it has been assigned. 

In the house shown in Fig. 60, the original intention was 
to carry the oriel windows down to the ground, forming bays 
in each story. It was found that this gave two tall, narrow 
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; proportionate t 


the whole front. 



objects, quite at variance with the horizontal motive that 
had been adopted as the keynote. 

They were therefore shortened until the width was some- 
what greater than the height, to correspond with the general 
dimensions of the front, although precise numerical propor- 
tion could not be attained. The rectangle of the ^'eranda 
also preserves the same preponderance of width in com- 
parison with the height. 
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The same law extends to the details of a building, of 
which the most conspicuous, in modern buildings, are the 
windows and doors. 

In some of the monuments of the past the numerical 
relations of the details are very easily traced. The Farnese 
Palace, for example (Fig. 108), shows approximately these 
relations from measurements of a larger drawing. ^ 



FARNESE PALACE 

Approximate 
Height Width Ratio 

Whole front 136 275 i : 2 

Main door 28 to crown 14 2:1 

of arch. 
2d story window, clear opening. . 13 ^i 2:1 

2dstory window, clear opening. . 24 including 12 outside 2 :i 

pedestal columns. 

and archi- 
traves, but 

not pediment. 
3dstory window, clear opening. . 13^ 6J 2:1 

3dstory window, clear opening. . 25 including 13 outside 2 : i 

pedestal and columns. 

architrave, but 

not pediment. 

These dimensions show everywhere an almost exact 
ratio of width to height of openings of i to 2, which is the 
inverse of those of the whole front. 

Just how far the architect had in mind such a close nu- 
merical relation we cannot tell, but the fact is conspicuous, 
that in striving for a pleasing result he did adopt it, whether 
consciously or unconsciously. 

1 These measurements, with those that are given of other buildings, 
are only relative, having been made from larger drawings and photographs 
by scale, and do not represent any actual dimensions in feet or any other 
imit. 
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In the Bartolini Palace (Fig. 109), the relations are as 
follows : 

BARTOLINI PALACE 

Approximate 

Height Width Ratio 

Whole front 160 1 20 4*3 

Each of the 3 stories into which the front is divided i : 2 

Main door 30 15 2:1 

Main door 40 to top of 29 outside 4 : 3 

architrave. columns. 

2d story window, clear opening. .24 12 2:1 

2d story window, clear opening. . 3 1 to top of 21 outside 4 : 3 

architrave. pilasters. 

3d story window, clear opening. . 24 12 2:1 

3d story window 31 to top of 21 4-3 

architrave. 

Here we no longer find the same simple ratio prevailing 
in all parts. 

The ratio of the front, width to height, the height here 
being greater than the width, is 3:4, which is found again, 
approximately, in the outside dimensions of the main en- 
trance and of the windows in the upper stories. The three 
parts into which the front is divided are of slightly different 
height, although apparently equal, the relation of height 
to width of each being approximately that of the openings, 

I 12. 

Another example of a widely different type is the Hotel 
de Ville of Paris, of which the central portion is shown in 
Fig. no. 

The first column in the table contains the scale measure- 
ments. The second column contains the ratio of the meas- 
urements with considerable accuracy. The third column is 
the nearest simple ratio to which the actual ratios approx- 
imate. 

Thus the first item, the ratio of the total height of the 
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vertical wall to its total length is nearly -j^- approximating 
^ ; very nearly the same as the ratio of the dimensions of the 
vertical walls of the two pavilions, taken inversely ; which 



Fig. 109. 
Baetolini Palace. 



is f. Comparing these by reducing to a common denom- 
inator we find the corresponding ratios -/^ and ^j%, a differ- 
ence that the eye cannot detect. 

The windows have the correct academic dimensions, the 
width being one-half the height, with the notable exception 
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of the most conspicuous row of windows in the front, those 
in the central part of the " bel etage/' which are three times 
their width in height. This again corresponds with the di- 
mensions of the fafade below the cornice of the central link, 
and exclusive of the part of the pavilions that projects 
above it. Of this the ratio is y^, inversely, which compares 
with the preceding as ^ with ^. 



HOTEL DE VILLE, PARIS 



Scale meas- 
ures — height 
to width 



Total height to cornice of paviHons and 

total length of front 28 : 64 

Width of pavilion at third story, and 

height to cornice of third story ' 28 : 12 

Roof of central link 16:32 

First-story window 3: i^ 

Second-story pavilion window 4 : 2 

Second-story window in central link. ... 6 : 2 
Height to cornice over second story, and 

total length of facade 

Central portion of second story 

Turret at each side 16 

Fleche above ridge 

Central link, height to cornice of second 

story and width between pavilions . . . 
Portion of pavilion above second-story 

cornice ' 8 

Clock 9 

Lower part of clock 1 4^ 



20 
8 



20 



20 



64 

32 

4 

5 

32 

12 
6 
6 



Actual ratios 



7 : 16 

3 ' 7 

I : 2 

I : 2 

I : 2 

I : 3 

5 • 16 

I : 4 

I : 4 

1 : 4 

5 : 8 

2 : 3 

2 : 3 

3 ' 4 



Nearest 

simple 
ratios 



I : 2 



2 
2 
2 
2 

3 



3 
4 
4 
4 



2 : 3 

2 : 3 

2 : 3 

3 ' 4 



Corresponding relations are found in the dimensions of 
the various parts of the Greek temples. The conspicuous 
fact in the proportions of a Doric temple is the continual 
recurrence of horizontal rectangles of differing sizes, but of 
closely related dimensions (Fig. iii). 

Above there is a row of the butt ends of the mutules; 
next below a corresponding row of regulae, which are of 
equal dimensions with the mutule ends in most cases. Be- 



156 ARCHITECTURAL COMPOSITION 

low these, again, is the row of flat faces of the abaci, also 
elongated horizontal rectangles. All of these are closely re- 
lated among them- 
selves, and also to 
the vertical rectan- 
gles of the columns. 
Taking the dia- 
meter at the base of 
the column, the re- 
lation of width to 
height is substan- 
tially the same as 
that of height to 
width of the abacus, 
approximately as 2 
Fig. no. is to II. 

Hotel de Ville, Pakis. In one instance, 

at least, that of 
the great temple at 
Olympia, both the regula and mutule-end exhibit the same 
relation, but in most cases they are but half as broad in 
proportion to their length, having a relation of about i to 
II. The fillets of the triglyphs exhibit the same relation 
very nearly, being as i to 12, while the channels between 
them are as 2 to 12, approximating the first ratio of 2:11, 
which is exactly repeated in the caps of the triglyphs. 
These results may be tabulated as follows : 

Column, diameter at base to height 2:11 

Abacus, height to width 2 :ii 

Cap of triglyph. height to width 3 :ii 

Channel of triglyph. width to height 2 : 12 

Fillet of triglyph, width to height i : u 

Mutule end, height to width i : i a 

Regula end, height to width t : li 
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showing the close conformity of all parts, large and small, 
to one or the other of two simple ratios. 

These are the really important relations, of which the 
eye takes immediate notice, such relations as those between 
the width of the front and the height to the apex of the 
pediment being of little 
practical avail. 

Nor are the dimensions 
in plan, nor the interior di- 
mensions of any building of 
any meaning at all in con- 
nection with this part of our 
subject,; proportion being 
essentially the relations of 
objects that are seen at the 
same time, and not of those 
which are only known by 
a comparison of measure- 
ments. 

The following rules may 
be laid down for practical 
work, and with these many 
compositions of recognized 
merit seem to agree : 

First. Let the front of 
the building and its various 
parts all conform to the 
same general type of rect- 
angle, either the notably 
broad or the notably nar- 
row. 

Second. Let parts that from their difference in func- 
tion are unavoidably different in dimensions, as columns, 
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112. 



Fig. 

The roof should be pro- 
portionately related to the 
building below. 
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for instance, differ from doorways, 
conform to separate ratios. 

Third. Instead of exact simple 
ratios, let the nearest convenient 
approximations be used, thus in- 
troducing slight differences into the 
general similarity. Instead of mak- 
ing a window opening precisely twice 
its width in height, make it ii : 23 
or s : II, or 6 : 13, and use different 
variations in different tiers. 

There is one application of the 
principle of similar dimensions of 
which we must speak before con- 
cluding, that is, to the proportion- 
ing of roofs. 

In a general way it may be said 
that the roof, whether gabled, pedi- 
mented, or hipped, should conform 
to the mass below. If the mass is 
tall and narrow the roof should be 
tall and narrow ; if the mass is low 
and broad, the roof should be low * 
and broad. 

Thus in Fig. 112 the broad and 
comparatively low mass of the Greek 
temple at a has a pediment of con- 
formably low pitch, which would be 
included in a proportionately long 
and low rectangle. At h the Roman 
temple, with its loftier order, has 
one somewhat higher. Romanesque 
buildings of moderate proportions 
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have still higher roofs, as at c, while taller buildings of the 
Gothic period have the roof still further elongated upward 
to match, as at d^ culminating in the tower with the spire as 
its appropriate capping, as at e. 

Now this upward stretching of the triangle of the roof 
as the rectangle of the front elongates is not merely a mat- 
ter of historical interest, because roofs thus disposed are al- 
ways appropriate in relation to the fronts upon which they 
are placed, whatever be the details of style adopted. As a 
matter of fact this principle of assimilating the roof to the 
mass below is instinctively carried out in the various parts 
of a complex front at all periods, and at the present time. 

For illustration, glance again at the Hotel de Ville (Fig. 
no), and note how the pitch is steeper and the relative 
height greater of the tur- 
ret roofs than of those of 
the pavilions. 

Curiously stumpy the 
turret roofs would look if 
they were made of the 
same pitch as the pavilion 
roofs, in spite of the gen- 
eral dictum that all the 
roofs of a building should 
have about the same pitch. 

Nevertheless here, al- 
though the pitch is really 
so different, the effect is of 
about the same pitch, as 

the reader may find if he will take the trouble to lay out a 
corresponding tower and tourelle with roofs of equal pitch. 
The result will be somewhat like a in Fig. 1 1 3, where, although 
of parallel pitch, the tourelle roof looks too low, while in fe. 





a 



Fig. 113. 

Roofs of taller and narrower parts, 
as the attached turrets, should them- 
selves be taller and narrower relatively. 



^ I 
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where the pitch is relatively steeper, it looks about the same, 
irntil we examine it critically, when we see the difference. 
Often the pitch of the roof, whether gabled or pyramidal, 



is parallel to a diagonal of the whole front, or of some impor- 
tant horizontal division of the front. 

In St. Paul's, London (Fig. 114), the pitch of the central 
pediment is exactly parallel to the diagonal of the second 
order of columns, and very closely to that of the whole front. 
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In the Hotel de Ville the lines of the pavilion roofs are 
approximately parallel to the diagonal of the front wall of 
the pavilion, as are those of the turret roofs to the diagonal 
of the turret above the corbelling. 

Going back to Fig. 35, c, the truncated pavilion roofs, 
again, have precisely the same pitch, being parallel to the 
diagonals of the masses below; while at Fig. 1 15, the line of 
the main roof of each pavilion is inversely related to the 



Fig. IIS- 

New York Residence. 



building, being perpendicular to the diagonal of the whole 
front below. The roofs of the pavilions are also of the same 
height as the walls of the pavilions from water table to cor- 
nice, and therefore parallel to the diagonal of half the wall. 
Note, also, that the roofs of the little dormers are made 
steeper than the main pavilion roofs, the faces of the dormers 
themselves being also more drawn out vertically than those 
of the pavilions to which the main roofs correspond. The 
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same thing is noticeable in Fig, 62, where the tourelle roofs 
are attenuated in comparison with the main roof. 

In classical buildings, on the other hand, in which hori- 
zontal treatment predominates, the general dimensions are 
less in height than in length, and the pediments share this 
character to just the same extent. An example of a hexa- 
style Doric temple, at Fig. 116, shows that the rise of the 
pediment is equal to the height of the entablature, that is, 
the pitch is parallel to the 
diagonal of half the entab- 
lature , being much the same 
sort of relation found in 
Fig. 115. This was not pre- 
served in the octastyle 
temples, the rise being 
greater than the entabla- 
ture, which raised the rela- 
Fig. 116. tive, but kept the same ac- 

Tempi.e op Neptune at Paestvm. tual pitch. 

The pediment is equal in height to In the Ionic temples 

the entablature, and might Se m- ^^e rise of the pediment is 
scriDed within it. ' 

somewhat greater relative- 
ly, as is the height of the order in relation to its length, but 
no such simple relation can be detected as prevails in the 
Doric, Still greater was the relative height in the Roman 
Corinthian, corresponding to a still further addition to that 
of the order itself, and to its elevation on lofty stylobates, as 
in the Pantheon, in which the line of the pediment is related 
to the whole order, being parallel to a diagonal of the order, 
in a way very precisely similar to that seen in Fig. 115. 

This is the artistic view of the phenomenon, of the grad- 
ual raising of the pitch of the roof from the Greek to the 
culmination of the Gothic period. 
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Historically, this development is merely an interesting 
fact, set forth by historians in their dry-as-dust fashion, as 
they set forth other facts, without relation to cause prece- 
dent, or effect subsequent; while from a constructional 
point of view the steepening has been ascribed to the more 
inclement climates of the north that needed a higher pitch 
to shed the rain, and more especially the snow. Neither 
of these is a sufficient explanation. The historical view 
does not pretend to explain at all, and as for the construc- 
tional view there is too much to contradict it, most of all 
the fact that the rise of the pitch occurred in all climates. 
The phenomenon finds a rational explanation only in an ar- 
tistic one, the instinctive demand of the eye for a steeper 
roof on a relatively higher building. 

In the case of certain buildings, naturally vertical, that 
is, in which the vertical dimensions considerably exceed the 
horizontal, but which are treated horizontally, as is done in 
some Italian campaniles, the roof may be proportioned 
to the uppermost of the horizontal divisions taken by itself, 
as if there were no building below it ; or it may be propor- 
tioned to the whole building inversely, the lines being drawn, 
not parallel to the diagonals, but perpendicular to them, 
and including either the whole mass below or an important 
subdivision. 

When it comes to determining the relative heights at 
which the horizontal mouldings should be placed, with which 
a building is usually subdivided, the general rule of propor- 
tion of similar rectangles does not apply. 

By the very nature of the case there can be no similarity 
between the rectangle of the whole front and the minor 
rectangles into which it is thus cut up ; nor can there be any 
similarity between these rectangles, unless, indeed, they are 
equal. 
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As a matter of fact they very often are equal, or sub- 
stantially so ; not only in the classical styles, where the super- 
imposition of orders would lead naturally to an approximate 
equality, nor in storied buildings only, in which the practi- 
cal requirements would produce the same effect; but in 
styles distinctly non-classical and in buildings that are but 
one-storied halls of the usual church type. Both in two 
equal parts and in three equal parts there are many exam- 
ples of all styles and periods. 

There is some doubt in comparing measurements of 
heights in facades, as to the proper point to which the fig- 
ures should be taken, arising chiefly from the depth of the 
mouldings and of the friezes and bands which constitute the 
lines of demarcation. The stronger the lines, and the bolder 
the challenge to our sense of just proportion, the more diffi- 
cult it is to test it by figures. Bear this in mind when testing 
the following statements; bear in mind, too, that substan- 
tially correct dimensions, measured to such leading lines as 
the eye marks at a glance, are all that is needed. 

Of those in two equal parts the Banqueting Hall at 
Whitehall (Fig. 80), is an admirable example. Not only 
are the first and second stories equal, but the balustrade 
above the second is equal to the stylobate below the first. 
Another is the Stoedel Art Gallery (Fig. 52, 6), and still 
another is the Villa Giulia, of which no illustration is here 
given, as it is an approximation merely, the second story 
being six-sevenths of the first in height. 

There is a most interesting case of juxtaposition of new 
and old. Renaissance and mediaeval, showing at once the 
likenesses and differences between them, in the Library of 
St. Mark and the Ducal Palace at Venice. The former is 
frankly divided into two equal stories ; the latter appears at 
first as in three parts, as indeed it is, but upon measurement 
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it is found that the sum of the lower two is equal to the 
third. The height of the low^er half is so subdivided that, 
if the lowest arcade be called 4, that above it will be 6, 
and the wall above 10, making the proportionate relation 
which has before been noticed, 4 : 6 :: 6 : 10 nearly, strictly 
it should be 9, or rather all of the numbers should be ad- 
justed fractionally to make an exact relation. This relation 
is called the "golden section,'' and is such that the first of 
two quantities is to the second as the second is to their sum : 

a : b :: b : a + b 

Another instance is at Fig. 82, in which the basement 
is to the main story as 3 is to 5, as clbs^ an approximation 
as whole numbers can give : 3 ^ 5 :: 5 : 8. 

In addition to the Ducal Palace we may cite another 
example of a building which is divided into three parts, 
two of which are found to equal the third, although the 
building is separated from the former by leagues and 
centuries, the Vienna Academy of Fine Arts, Fig. 89. 

In the Ducal Palace it was the lower half that was sub- 
divided; here it is the upper half. No longer now by the 
"golden section,*' the division being nearly equal, say as 
6 is to 7, although this is an excellent specimen of the 
difficulty that occurs in knowing just what lines to choose 
for measurement of heights. The lowness of the arches in 
the topmost part makes that part seem lower than it really 
is, while the shadow of the overhanging cornice gives no 
precise limit for measurement. But there is substantially, 
as said, an equal division of the whole height, and an equal 
division of the upper one of these parts. 

The lower part, it is true, has a line of entresol windows, 
which appears at first as a fourth division, yet these are 
merged in the first story by the similarity of wall treat- 
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ment, and the union would have been more complete had the 
moulded course below the entresol been entirely omitted. 



Fig. II 

Cathedral ; 



Passing on to unmistakable three-part division, we may 
instance the Lyons Bourse, Fig. 51, where the division seems 
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at a glance equal, but is found to be, first story, 6 ; second 
story, 6 ; third story, 4, a difference far greater than would 
be supposed. The wall of the Strozzi Palace, Fig. 84, below 
the cornice and frieze is cut up by stringcourses into three 
parts that are, beginning at the top, as 7, 8, and 8 ; a much 
closer approximation to equality. In the Famese Palace, 
Fig. 108, still beginning at the top, they are as 13, 12, 11, 
which is still closer, but in reversed order, the highest being 
uppermost. 

An earlier example is the Palazzo Vecchio, Fig. 106, in 
which the division is 4, 8, 8, suggesting that of the Lyons 
Bourse, above mentioned. 

Another, and a peculiarly valuable one, is the front of 
the Pisa Cathedral (Fig. 117). It is peculiarly valuable, 
first, because it is divided into stories entirely as a matter 
of beauty, and not at all for 
utility; secondly, because it is 
a building upon which were 
lavished all the study and skill 
that were possible ; and in the 
third place, because style at 
that time was fluent and not 
fixed, and men were at liberty 
to do what seemed to them 
raost beautiful, without regard 
to authority or precedent. 

Minor variations undoubt- 
edly occur and are essential to 
its charm, but the main skeleton 
of dimensions in its laying out 
was clearly a triple division, of which the large first story 
arcade was the first, with two tiers of the smaller arches to 
each of the others. 
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Fig. 118. 

Diagram of heights of horizon- 
tal divisions of front of Notre 
Dame at Paris. 
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Another very curious instance of irregularity based upon 

regularity is in the fa9ade of Notre Dame, of Paris, shown 

in outline in Fig. ii8. No relation is discernible, at first 

glance, in the heights of the rows of arcades that adorn it ; 

upon measuring them we find the peculiar i, 2, 3, 4, 5, or 

rather, 5, 2, 3, i, 4, dimensions shown. These leave us 

more than ever at sea, as there seems nothing but caprice 

in their arrangement, until 

we notice that the sum of 3 

and 2 is 5, and that the sum 

of 4 and I is also 5, making 

the whole an exact, although 

not precise, division into three 

equal parts. 

It would seem from these 
instances that some of the 
most delicate and carefully 
studied height relations in 
the buildings of the past have 
been based upon a funda- 
mental division into equal 
parts. 
- Fig. iig. Still another example is 

Gateway, Lubeck. seen in Fig. 119, the ancient 

gateway of the city of Lubeck 
— which resists all attempts 
to reduce it to figures, until we hit upon the fact that it is 
divisible very closely into three equal parts, measuring at 
either extremity and disregarding the irregularity of base 
line caused by the hollowed-out roadway ; and if we call the 
whole height 27, and each of the three main divisions 9, of 
these three the uppermost is quite naturally divisible into 4 
and 5 parts respectively. 
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So that our first rule will be somewhat thus : Divide the 
front into either two or three equal parts, or such as shall 
seem equal at first glance. 

The second rule will be: Divide the building into two 
or three approximately equal parts, and then subdivide 
some of these, in simple numerical ratio, in such a way as to 
distract the attention from the original division into equal 
parts. 
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CONTRAST 

IT might seem that in speaking as fully as we have upon 
Similarity, we had by implication said all that needs 
to be said upon the subject of its converse, Contrast. Per- 
haps, however, a separate discussion of the latter may 
throw some further light upon it, and involve a closer atten- 
tion to its correlate. Similarity. 

Than these two principles there is none more habitually 
outraged by the carpenter-designer, who invariably ruins 
what might be passable, by sticking in " for variety" things 
that should not vary, balancing segmental pediments 
against pyramidal, putting peaks where horizontals are 
needed, breaking up the line of frontage in plan without 
rhyme or reason, and distracting what should be harmonized 
generally, tinder the plea that he is doing it "for variety." 

So that it becomes doubly important for us to generalize, 
and distinguish, if possible, the cases where we must use 
contrast, where we may or may not at choice, and where 
finally we are forbidden entirely to use any contrast at all. 

There are three ways in which contrast may exist, 
ignoring for the present the fourth way, contrast in color — 
which we are not to take into consideration at all. 

To begin with there is contrast in shape, as of a triangle 

with a square, or a semihexagon with a semicircle. Next 

there is contrast in size, as of a portico 50 feet long and 

20 high, with the building behind it, 150 feet long and 60 

high. Last there is contrast of position, as when a narrow 
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rectangle is placed perpendicular to another narrow rectangle, 
as column to epistyle ; or as when a tall turret is placed upon 
a long and low building. 

These three then, contrast of form, of size, of position. 

What we usually mean when we speak of contrast, what 
the carpenter means when he puts a round turret on one 
corner, and a square one on the other, is contrast of form. 

The first rule is that contrast of form in any part is 
not an essential quality. It is perfectly possible to dispense 
with contrast in form entirely; to make all the parts of a 
building, little or big, that serve similar purposes, more or 
less close reflections of each other in form. Such was the 
Gothic style in its most perfect development. Here every 
turret and buttress was crowned with its crocketted pin- 
nacle, exactly reproducing the general outline of the spires 
upon the central and western towers ; every vault, window, 
and door was spanned by the curved triangle — every roof 
likewise of triangular outline. 

In the classical style there is the same avoidance of 
contrast of form. Every part is a more or less elongated 
rectangle. 

The only really noteworthy contrast is that of the 
triangle of the pediment, and even this is kept as flat and as 
near to the horizontal as possible. It is interesting to 
observe that a similar contrast in the typical Gothic church 
is that of the rose window over the entrance, often the only 
important circular form in the building ; arid used, precisely 
as the pediment was used, to give unity to the main front 
by the introduction of a single contrasting and very much 
individualized object. ' 

In more modest and more modern designs the same 
principle of similarity throughout, to the exclusion of any 
striking contrast, is shown in Fig. 60. All the roofs here 
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are hipped, main roof, dormer, and piazza roofs; and, al- 
though practical and optical considerations forbade making 
them all of precisely equal pitch, or all of octagon plan, the 
general similarity of effect is maintained, and the central 
unifying detail, the triplet window of Palladian suggestion 
in this case, as in that of the classic and mediaeval types 
above described, is the only contrasting form in the front. 

In the same way a good design may always be made by 
keeping all parts of which the fimctions are the same, alike 
in shape, all roofs, for instance, of the same pitch, all windows 
square-headed or all arched, and, even when the functions 
differ, the similarity may be maintained, if at all compatible 
with the performance of their functions, without detriment 
to the appearance ; as when a roof which should slope to best 
fulfil its function, is made flat to harmonize with a general 
flat, horizontal treatment. 

Observe particularly that the lack of contrast in form 
does not prevent the greatest degree of contrast in size, as 
between the spire and the pinnacles, nor of position, as 
between the vertical oblong of the column and the horizontal 
one of the epistyle. 

We have spoken of cases in which contrast of form may be 
omitted ; we must note briefly one case in which it must be 
omitted. 

This is among members of the same group, whether of 
primary or secondary masses, or of details. It should be 
unnecessary to speak of a fact that is so obvious, were it not 
that unskilled designers in their desire for "variety'* often 
fall into this very mistake. 

A square-corniced pavilion at one end and a gabled one 
at the other is a favorite device of the carpenter-designer 
to ruin his design in an abortive attempt to do something 
particularly striking. 
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Between parts of the same order, that is to say, between 
primary or secondary masses and their Hnks and appendages, 
there may or may not be contrast whether of form, of size, 
or of position ; as at Fig. 120, in which the same composition 



I ■ y I 1^ ■ iS T 





1 






"T*" 






■ 














:- 



a b 

Fig. 120. 

Contrast of form between the masses and their link and appendages is 

shown at a, similarity at b. 

is shown with the Hnks and appendages treated in contrast 
of form, at a, that is, with pitched roofs, while the twin 
masses of the group have no visible roofs, and at b in which 
neither the masses nor the links and appendages have any 
visible roofs, all being treated alike. Contrast of size is 
shown in both a and fc, and between the masses and the 
links there is also contrast of position ; and the contrast is, 
as it should be, if possible, greater between the appendages 
and the masses than between the link and the masses. 

A like difference exists in a and 6, Fig. 121, in which 




a b 

Fig. 121. 

Contrast of form between the masses and their link and appendages is 

shown at a, similarity'' at b. 
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a shows contrast of form in treatment; 6, similarity. In 
the first case, a, the primary masses have flat tops, while 
links and appendages are pitch-roofed; in b all are roofed 
alike. Either arrangement may be made to look well. 





a 



Fig. 12 2. 



The appendages at a are similar in form to the mass ; at h they are in 

contrast. 



It will not do at all, however, to make one tower pitch-roofed 
and one flat, as this would introduce a contrast in the mem- 
bers of the group which never produces an effect otherwise 
than lamentable. In this case the contrast in size is the 
same as in the previous example ; while the contrast in posi- 
tion of the link no longer prevails, both masses and link 

being placed similarly efect. 
The same rule prevails in 
the case of the single mass, 
with either one or two appen- 
dages, which may be either 
similar to the mass or in con- 
trast with it. 

Thus in a country-house 
design, it is practicable to 
make the appendages like the 
mass as at a, Fig. 122, all 
with pitched roofs and gables, or the former may be flat- 
roofed attachments of a high-roofed mass as was often done 
in colonial houses, or perhaps mere open verandas, which 




Fig. 123. 

The roofs of the mass and appen- 
dages are similar in form, but con- 
trasted in position. 



CONTRAST 



17s 




a 



lend themselves far better to purposes of composition when 
placed as appendages than when extended along the whole 
front. Sometimes, as in Fig. 123, the mass and appendages 
may both have roofs alike in form, in so far as both are 
visible, pitched, hipped roofs, but contrasting in position, 
that of the mass high pitched, those of the appendages low 
pitched. In such cases it of- 
ten looks well if the roofs are 
made of complementary pitch, 
with slopes perpendicular to 
each other instead of parallel. 

In the case of three masses, 
contrast of form, if used at 
all, must accompany contrast 
of size. When the masses are 
of nearly the same size con- 
trast of form should not be 
used ; but as the relative size 
of the central mass is in- 
creased, it may be of more 
strongly contrasting form. 
The links and appendages are 
subject to the same rules as in 
the case of two masses. 

Between secondary masses 
and primary, contrast may 
often be used with very great 
gain in what is commonly 
called "snap.'' 

In a. Fig. 124, the dormers 
are in contrast of position 

with the main roof, the former being of very high pitch, the 
latter rather low. Here again the pitch may often be 





Fig. 124. 

a. Contrast of position, b. Con- 
trast of form. c. Contrast of both 
form and position between primary 
and secondary masses. 
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complementary with good effect. In 6, the semicircular 
portico is in contrast of shape with the straight lines of the 
primary mass, and in c the two bays are in the same sort 
of contrast with their primary. In all cases contrast may 
prevail between secondary and primary masses if desired. 

In details, which in modern work are, for the most part, 
windows and doors, contrast, either of shape or size, is 
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Fig. 125. 

Transformation of continuous treatment into a triple group of details by 

contrasting size. 

necessary when it is desired to pick out and group together 
certain individuals in double or triple combinations. 

A triple group is formed, as shown in Fig. 125, from a 
row of windows that might have been uniform, by enlarging 
some of them to make the desired group, leaving the rest 
small. The smaller ones in such a case play the part of 
links and appendages to the larger ones that constitute the 
group, and, as in the case of these, may be either of similar 
or contrasting shape. 

This principle is often used in many-storied buildings, 
some of the openings being thrown together under arches, 
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which become the most conspicuous parts of the composition 
and the effective components of the group. 

We have thus enumerated and classified the principal 
cases in which contrast is possible. It is not permissible, 
as we have seen, to make any and every part of a composition 
of all kiiids of shapes and sizes simply for the sake of an 
alleged variety; on the contrary, the principle of contrast 
must be used to form, or to accentuate, groups of similar 
objects, whether of primary or secondary masses, or of 
details. 



XIV 

PRACTICAL APPLICATIONS 

THE foregoing principles have been developed in very 
niuch the same order in which they will spontane- 
ously unfold themselves in the mind of a designer who gives 
some thought to the apparently instinctive processes by 
which he proceeds. 

Although the external appearance has been treated apart 
from any suggestion of the plan, it is by no means intended 
to convey the idea that an exterior should be, or can be, 
independent of the interior arrangement. On the contrary, 
it must, as has so often been pointed out, hang upon and 
spring from the organic internal disposition. 

The organic internal disposition, however, is somewhat 
different from the accidental, arbitrary, or imorganized 
internal disposition. 

Considered as an organism, a building is arranged 
internally in the same way as a vital organism, that is 
to say, upon lines of communication between the various 
parts. 

Just as in the body there is an alimentary line of com- 
munication, and another of respiration and still others of 
circulation, nervous circuits and the rest; so in a building 
there must be the general line of communication between 
the various apartments, with usually a minor line for service, 
whether the ordinary domestic service of a house, or such 
service as the receiving and cataloguing department of a 

library, or the medical stores supply of a hospital. 
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These lines of communication form the basis of rational 
as well as of aesthetic planning, and of rational as well as 
aesthetic external composition. 

The simplest possible plan of a building corresponds to 
that of the simplest possible plan of a living being^ — a cell 
with a single opening which serves for both exit and entrance, 
for both the users of the building and the service. 

Such was the ancient temple, and such have temples in 
general continued to be, together with other halls of assem- 
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Fig. 126. 

Rational connection between fundamental principles of planning and 

aesthetic principles of external design. 



blage, with a continual tendency to increased proportion 
of the separate function of service, imtil in the modern 
theater or opera house the problem is to subordinate 
aesthetically the stage portion, which contains the service, 
although it immensely preponderates in bulk. 
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As soon as we leave the great, single-roomed building 
and come to those of several rooms the line of communica- 
tion between them becomes necessary. 

In its simplest form it is a corridor with the entrance at 
the middle of its length— the central point, from which all 

parts can be reached 





Q D Q 

QUaj 



a 




with equal ease, a, 
Fig. 126. 

When the number 
of rooms is so great 
that the corridor be- 
comes inconveniently 
long, the most distant 
parts may be set at 
right angles, as at 6, 
thus bringing them 
within a more con- 
venient distance from 
the entrance, and 
forming the well- 
known H plan, or as 
at Cy which is substan- 
tially half of the same 
arrangement. 
These correspond precisely to the fundamental types of 
external design, the single and double primary masses. 

In both of them the entrance is where it naturally should 
be, both logically and aesthetically, as near as possible to 
the main artery at its central point. If two entrances are 
required, for different uses, as for a main entrance and an 
entrance for service, they may best be placed, for both 
practical and aesthetic reasons, in the masses themselves, 
at the ends of the corridors. 




Fig. 127. 
Further development of previous illustration. 
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A further development is possible to meet further require- 
ments, as shown at fe, Fig. 127. In this, after entering at the 
central door, as usual, and going a certain distance toward 
either hand, we reach a point whence three corridors diverge, 
bringing all the apartments in connection with them within 
equal distance of the point of divergence. 

This corresponds to the double primary mass with two 
appendages, a ; or, if we prefer, to the single primary mass 
with two secondary masses, as at c ; or to a single primary 
mass with two appendages and two secondary masses. 

In passing from these to the arrangement of com- 
munications corresponding to triple primary masses, a 
difficulty is encountered which forms a curious parallel to 
the aesthetic hesitation arising at the same point, suggesting 
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Fig. 128. 
Modifications of plan that imply a triple external arrangement. 



the possibility that the foundation of the aesthetic sense 
may ultimately be identical with that of the necessary 
physical constitution of the objects of that sense. 

If we lay out such an arrangement as at a. Fig. 128, 
with the view of making one which shall be analogous to that 
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at 6, Fig. 126, and shall in addition correspond to a triple 
primary mass, we find that we have lost the logical idea in 
plan entirely. We find that, so far from securing short and 
easy communication, we have reached a most involved and 
roundabout arrangement ; we cannot even reach the central 
point of the building without traversing the central corridor, 
and from the entrance to any extreme point, we are obliged 
to pass over three sides of a rectangle. 

•It is only when the central mass is of a different kind, 
either a more important part of the building, a nucleus of 
some sort, whether a "hall of wasted steps" or a many- 
chambered pavilion, that in itself constitutes the center of 
the building, that the triple mass becomes logical (fe). 

In such a case the central pavilion demands a different 
treatment from those flanking it, as much practically as 
aesthetically. 

The alternative is shown at c\ it consists in shorten- 
ing all three of the cross corridors so much that they almoiSt 
cease to be corridors, and become mere offsets from the main 
corridor. 

In this case the three pavilions admit of similar treat- 
ment externally, with the same strong tendency of the com- 
position to revert to a single primary mass with three 
secondary masses that the plan shows to revert to the 
single corridor with which we began. 

These comprise many other arrangements which need 
not be separately enumerated ; thus, an arrangement around 
a central open court is on the exterior suggestive of 
nothing more than the single corridor, or the rear view of 
Fig. 126, c. When any arrangement analogous to those of 
which we have spoken is under consideration, the external 
treatment at once suggests itself, but the . convenience of 
having the possible variations of these labeled and pigeon- 
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holed in our minds is very great, and much time in fishing 
for a motive and arguing in favor of its practicability may be 
saved if some of the impossibiKties are known and recognized 
in advance. 

There are, however, many cases in which the lines of 
communication offer no suggestion as to the proper external 
treatment. Indeed, one of the most serious deficiencies of 
the utilitarian school of design is that only too often the 
most natural and straightforward composition is a perfectly 
plain parallelopipedon, with roof either flat, or of just 
enough pitch to shed the rain. Such was the cella of the 
ancient temple, in its simple form, and without the peristyle 
that was sometimes applied for its adornment. And very 
often in designing a modern building, whether a dwelling 
or a commercial structure, we find that everything naturally 
falls into the same oblong plan, with no need of any projec- 
tion which might give a clew for the exterior. 

When this happens we are forced to apply suitable 
architectural objects, whether secondary masses or details, 
according to the rules that we have been discussing. 

Sometimes the exigencies of the plan require some 
special projection or other peculiarity which in turn will 
lead us directly to a natural and pleasing exterior, but 
frequently we are left with no such aid, and must invent a 
treatment to suit the conditions. 

Take for example a case that is shown in Fig. 129. A 
country house of modest pretensions was comprised in a 
plan 36 feet square. There was no reason for making a 
material projection anywhere. < The rooms were just right 
in size and relations. The result was at this point the 
packing box at a. 

It would have been quite practicable and quite proper 
under some circumstances to have treated this as shown at 
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/, with a portico placed at its front. The surroundings, 
however, would not have harmonized with such a scheme. 

It was a rustic, rural 
place, with wild woods 
about ; the few houses in 
the vicinity roofed with 
pitched, shingled roofs in 
the most unpretentious 
cottage fashion, quite out 
of keeping with prostylar 
ordonnances. 

As for a plain, straight- 
forward hipped roof on 
our packing box, it 
proved unavailable, quite 
overpowering the house, 
and making the roof 
space of little use for the 
two or three servants' 
rooms that were desired. 
A plain, straightfor- 
ward gable was rejected 
for some of the same rea- 
sons, nor did a mansard 
seem to be quite what 
was needed ; it became apparent after a while that a simple, 
single mass treatment of any kind would not look well. 

The attempt was next made to divide it into two primary 
masses. This could not be done in the ordinary way as at 
g, as the frontage was not sufficient. It became necessary 
to dispense with the link and to join the masses by partial 
fusion, so to speak. It is rarely allowable to place two 
complete gables in contiguity as at h, as this gives the dis- 
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Fig. 129. 

Modes of treating a simple plan by the 
addition of secondary masses. 
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effect of lack of connection commonly called 
"double composition." 

The result was as is shown at d, in which little octagonal 
oriels have been added as two secondary masses. To still 
further soften any stiffness 
of effect a small octagonal 
bay was placed as a secon- 
dary mass at one angle, with 
the roof of a complementary 
pitch, and a pavilion, also 
polygonal, at the opposite 
angle of the veranda, giving 
at last a fairly satisfactory 
result; and one which as- 
tonished the owner, who 
wondered what was coming 
when he saw the packing 
box in frame. The horizon- 
tal line of the veranda is dis- 
tinctly detrimental, but it 
could not be dispensed with. 

Another example is 
shown in Fig. 130. In this 
case, although the plan of 
the house is a simple paral- 
lelogram, the naturally sym- 
metrical disposition of the 
principal rooms offers a hint 
of a suitable treatment. 

A bay on each side, car- pig. 130 

ried through both first and 

second stories, seems to promise well. It will be observed 
that the single primary mass of the house is not, as in the 
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previous example, treated as a double primary mass. On 
the contrary, it is allowed to remain unmodified, and the 
two bays are planted upon it as secondary masses. 

At the first attempt some difficulty was encountered in 
harmonizing the dimensions of the bays with those of the 
front. The width of the rooms at the first laying out (b) 
was not sufficient to permit bays of breadth proportionate 
to the front, and the comparatively tall and narrow pro- 
jections that resulted were eminently unsatisfactory (a). 
But by modifying the rooms themselves, increasing the 
width and diminishing the depth, space enough was found 
at last for the necessary breadth of the bays (d) . This proc- 
ess not only permitted broader bays, but at the same time 
increased the length of the whole front, thereby still further 
assimilating its dimensions to those bf the bays. Finalty, 
by lowering each story a trifle, and bringing the eaves as 
far down as practicable, a satisfactory result was obtained (c), 
A circular plan was given to the bays as a contrasting 
treatment ; a square or octagonal plan might have been used 
with good, but different, results. 

Another motive which is very often available is the 
single secondary 'mass, whether suggested by the plan, or 
attached as an ornament, with some reasonable excuse if 
possible. 

Take the case, shown in Fig. 131, in which the bald 
conditions of the plan are shown at a, the projection in 
front almost forcing itself upon us, no matter how we 
turn and manage the arrangement in an effort to get 
rid of it, for our preconception intended quite different 
motive. 

It seems better, finally, to accept it as a necessary datum, 
and to make it the motive of the composition, which works 
out at last as at c. The projection we have carried up as 
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a secondary mass, in this case an octagonal bay, contrasting 
with the main roof of the house. The difficulty here en- 
countered lies in the fact that this projection is flush with 
the end wall of the house, a position in which it is always 
hard to preserve its character as a secondary mass. This 
is partly overcome by giving a slight batter to the walls of 
the bay, thus secur- 
ing a break of four 
inches in the second 
story. The veranda 
at the south end we 
also make a similar 
octagon, and we place 
small octagonal 
hoods on each gable, 
which serve an addi- 
tional purpose in pro- 
tecting loophole win- 
dows that we wish to 
introduce in order to 
obtain a current of F'S- '3'- 

air through the va- Treatment with a single secondary mass. 

cant roof space above 

the attic. The completed composition constitutes a single 
primary mass, with a secondary mass, the octagon bay, 
upon it, and with two asymmetrical appendages, the ex- 
tension and the veranda. 

Such a secondary mass may be set asymmetrically, as in 
this case, or as the central feattire; in either case, it is es- 
pecially important that it be kept duly subordinate, as 
otherwise it is apt to assume the appearance of being itself 
the primary mass, reducing the parts of the building on each 
side to mere appendages. 
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Thus in Fig. 132, a, the pedimented projection is un- 
satisfactory: it is either too large or not large enough. It 
is too large for a secondary mass ; the eye hesitates whether 

to regard it as primary and the 
parts on each side as appen- 
dages, or to regard the pedi- 
mented part as a secondary 
mass, subordinate to the pri- 
mary mass of the building. In 
such a case much depends up- 
on the projection of the cen- 
tral part ; if the projection be 
considerable the subordination 
in height should be greater, 
that is, the more it projects 
in plan the lower should the 
central object be in relation 
to the main building. What- 
ever the projection, such an 
arrangement as a is unfortu- 
nate. It is better either to 
increase the size of the central 
part and insist upon it as the 
primary mass, deliberately re- 
ducing the flanking parts to 
appendages as at 6 ; or to re- 
duce the size of the central part, as at c, in order that its 
subordinate character as a secondary mass may be unmis- 
takable. 

To the mind of the designer who once becomes ac- 
customed to the classification of parts of buildings and their 
combinations that we have proposed, the various groupings 
become a coherent series, to be looked over and one or the 




Fig. 132. 

Relations of pediment to build- 
ing are uncertain at a, dominant at 
6, subordinate at c. 
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other selected, with as intelHgent a ptirpose and as definite 
knowledge of their capabilities as is displayed by a carpenter 
in selecting from his chest a ripsaw or a backsaw. 

The number of possible motives is exceedingly limited, 
but the number of their combinations is illimitable, as is the 
case in the works of nature. 

They are substantially the same that we set down in 
classification of buildings in Chapter VIII, but it will be 
well to recount them here in slightly different form. 

There is first the question of primary massing, which 
means the question whether we are to let the building alone 
as a single mass, or to try to divide it into two or three 
masses ; and, if two, whether symmetrical or asymmetrical. 

If we determine to let it alone, the next question is 
whether we shall adorn it with secondary masses, or again 
let it alone and treat it with details only. 

The third step is to determine whether to apply a single 
secondary mass, or a pair, symmetrical or asymmetrical, or 
three ; if indeed we have not adopted the alternative course, 
and let it alone for detail treatment only. 

At each step, both of primary and secondary massing, 
appendages may be attached, either one or two, and the 
latter either symmetrical or asymmetrical. 

This is absolutely all that is possible as far as massing 
is concerned, but, with these simple elements, what an 
infinite complexity of combinations may be compassed! 

It may seem a bold statement to assert that any classi- 
fication can contain all of the aesthetic possibilities, that 
feelings can be tagged and labeled and inventoried. 

The only appeal is to the already experienced and skilful 
designer. Let such a one observe whether what he is in 
the habit of doing by instinct is not included in one or the 
other of these motives; let him endeavor to do something 
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quite different from anything here outHned, and he will 
find that nothing else can be devised that is not incoherent 
and unintelligible, although perhaps romantic or picturesque, 
the latter qualities often existing where unity in- the whole 
is wanting. Thus a collection of buildings may be mani- 
festly a mere collocation of separate structures, yet the 
general effect of the whole may be picturesque and pleasing 
although no one would think of calling it a composition, in 
any but the broadest pictorial sense. On the other hand, a 
composition which is agreeable and yet lacking in unity 
usually presents the appearance of several different build- 
ings standing close together. 

Such are often the picturesque groups of buildings 
erected at various periods of which many English houses 
are composed; and it is difficult to separate the charm of 
romance, antiquity, and spontaneity in which they abound 
from that of coherence of motive, the true test of excellence 
of composition, in which they are often entirely lacking. 



XV 

ASYMMETRICAL COMPOSITION 

VERY different from the picttiresque but unorganized 
combinations alluded to at the close of the previous 
chapter, is organic but asymmetrical grouping, and by- 
asymmetrical, we mean just now the visibly and con- 
spicuously asymmetrical. 

Professor Goodyear has shown, among his other brilliant 
discoveries, that exact symmetry, even in that which pur- 
ports to be symmetrical, is not so pleasing as slight diver- 
gences from precise mathematical equality of the two sides. 
As soon as this is mentioned it recommends itself to the 
artist. 

Such a design as that at Fig. 130 r is wonderfully improved 
if small differences are introduced. If one of the bays is 
fifteen feet across, make the other fourteen, and, keeping 
the roofs of the same pitch, let the ridge of one work out a 
few inches below that of the other. Make the room in which 
the wider bay occurs a foot or two wider than the cor- 
responding room, thus bringing the entrance out of centre, 
and place the central window above it still a few inches 
more off centre. These divergences will be distinguish- 
able only to a critical professional observer, and will often 
be overlooked even by him, while they will add incredibly 
to the softness of effect of the completed building. 

In the house shown in Fig. 60, one of the oriels is a 

foot wider than the other, the octagonal veranda and 
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window above are both slightly off centre, yet no one notices 
the irregularity, and the building is generally liked. 

But we are speak- 
ing now of an en- 
tirely different sort 
of asymmetry— of 
the conspicuous and 
tmavoidable kind, 
in which one part 
does not pretend to 
^' '^^' have an answering 

Primary mass with one appendage. ,, 

part at all, or none 
that can for a moment be supposed to be its equal. 

The simplest of these asymmetrical motives, and one 
which occurs in all styles, and in all varieties of buildings, 
from the most rustic to the most polished, is the combina- 
tion of a single mass with a single appendage. 

From Fig. 133 to 136, inclusive, are given several ex- 
amples, as diverse as possible in their uses and dimensions. 
In the first. Fig. 
133, a stable, the 
part on the dexter 
side, that is, toward 
the left hand of 
the observer, with 
the hipped roof, ris- 
ing to the highest 

ridge, is the primary ^^' ^^^' 

,1 , .,, Gate Lodge, North Easton, Mass. 

mass ; the part with 

, 1 , , , Single primary mass with one appendage. 

the long and much 



lower ridge, running off toward the right, is the a 

Fig. 134 is a specimen even more rustic in execution, 
althoxigh devoted to similar purposes. It is a gate lodge by 



ASYMMETRICAL COMPOSITION 193 

Richardson, and it is built upon precisely the same motive, 
hipped roofs and all, only here the primary mass is at the 
observer's right, the appendage toward the left. In both 
this and the previous example there are various secondary 
masses which do not affect the main composition. 

A much more pretentiotis building is shown at Fig. 135, 
a Chamber of Commerce building, in which the same mo- 
tive is immistak- 
able. Here, how- 
ever, the roof is flat, 
of the mansard 
type, the fact that 
the appendage is an 
appendage being in- 
dicated by a break 
in the roof, as well 
as in the plan, and 
by the difference in 
the details, three 
large dormers be- 
ing used upon the 
primary mass, with 
only a half-sup- 
pressed one on the 
appendage. Al- 
though very differ- 
ent in character, it 
is evident that the general motive of the composition is 
precisely the same as in the two previous examples. No 
attempt is made to treat both sides symmetrically, although 
the building is in a style in which much stress is laid upon 
the importance of symmetry. 

Still another specimen of this motive is shown at Fig. 



Fig. I3S- 
Chamber of Commerce, New York. 
Single primary mass with one appendage. 
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136. Although devoted to perhaps less dignified uses, this 
far surpasses any of the previous in size, being a building 
of many stories, the abode of many families. The primary 
mass is at the left, the ap- 
pendage at the right. The 
former is distinguished by 
a symmetrical treatment 
throughout, and by a very 
large, two-storied dormer 
window. The appendage 
is set off by a slight break 
in the plan ; it has no 
corresponding part on the 
other side; and, most no- 
ticeable of all, the differ- 
ence in the roofs is marked, 
the line of the ridge of 
the appendage being much 
lower, and a dormer of only 
a single story being placed 
upon it. It might have 
been possible to omit even 
this, or to reduce it to a 
mere bull's-eye, or pair of 
bull's-eyes, but for the real 
or fancied convenience of 
the tenants, who usually 
Fig. 136. expect full-sized windows. 

Hotel Essex, New York. The last specimen of 

Still another single primary mass. this motive that We shall 
with one appendage. . . - ■ tt 

give IS shown m tig. 137, 
It is especially intended to illustrate the adaptability of an 
asymmetrical motive to a large and involved composition. 
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At the right is the primary mass, with a long, straight 
ridge, elaborated with a great tower, broad but low, to 
harmonize it with the general horizontal treatment, which 
constitutes a secondary mass. This tower is indeed so large 
that it transcends the limit of size allowable for a secondary 
mass, and almost asserts itself as the primary mass. That 



Fig. 137- 

House at Kansas City, Mo. 

A large and elaborate example of asymmetrical composition. 

it is really secondary may be tested by tracing the plate and 
omitting the tower, carrying the horizontal lines through 
and substituting details, dormers, perhaps, and a chimney, 
where the tower was. It will be found that the building 
retains its identity perfectly, demonstrating that the tower 
is really secondary in importance to the general outline. 

At the left of the spectator is the appendage, almost 
as long, but not nearly so high, as the primary mass. The 
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line at the top of the first story runs through, but the cornice 
drops considerably below the main cornice, and the ridge 
still more below the main ridge. 

The really important point is that symmetry, although 
pleasing, is not necessary to a high type of design. 

Symmetry indeed may be compared to rhyme in poetry, 
one part made to answer clearly to another, honey-sweet 
indeed, but needing the hand of a master to avoid cloying 
our taste with its charm. 

Or it may be compared to the quatrain stanza construc- 
tion in music, in which the grandeur of a **Dies Irae'* may 
indeed be attained, but which must be transcended if a 
**G6tterdammerung'' is to be accomplished. 

Next in order to the motive that we have been discussing, 
is that of a single primary mass with two asymmetrical ap- 
pendages, of which an example is shown in Fig. 131, the most 
serious defect being the disproportion between the appendage 
on the left and the primary mass. A longer and lower 
appendage is required, but was unattainable. 

Both single and asymmetrical double appendages may 
be used with double or triple masses, of which one ex- 
ample is given at Fig. 138. This is an extremely complex 
and interesting group of two primary masses, the two 
main gables connected by a link, with the ridge line kept 
carefully a few inches below those of the gables. Upon 
this is placed asymmetrically a secondary mass, the octagon 
bay, with roof line harmonizing in elevation and contrasting 
in plan. That this is secondary in relation to the whole 
composition and not merely to the contiguous gable is 
evident, first from its size, which equals or even surpasses 
the gable in general effect of height, and also of pro- 
jection; secondly from the care with which it has been 
separated from the gable by the vertical line of the chimney, 
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instead of being joined to it by making the horizontal line 
continuous. 

■The farther gable, on the other hand, is itself a complex 
group of two unequal masses, a smaller gable being attached 
and bound to it by partly lapping over upon it, and by in- 
sistence upon the horizontal line at the second-story window 
heads. 

To this unusually involved group are added two ap- 
pendages, the farther one much smaller than the nearer; 
but the roof even of the nearer has the ridge kept down 



Fig. 138. 
Two primary masses, with two assTnmetrica! appendages. 

considerably below the ridge of the link. Notice, too, the 
way in which the dormers are placed upon this nearer ap- 
pendage, a large and a small, assimilating themselves to the 
unequal gables of which the farther primary mass is com- 
posed. All this was done quite unconsciously of any 
purpose, and solely by the instinct of the designer. If we 
had asked him, "Why do you make this ridge lower than 
that one?" he could have made no reply, but that he 
thought that it looked better so. 

But when we find by examination of many examples 
that this is but one of many similar- cases, in buildings of 
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widely varying types, we are justified in making a general 
statement, and inventing a suitable nomenclatiore of 
classification. 

This constitutes the reduction of architecture to a 
science, for all science is but the classification of facts and 
generalization of their relations. 

Besides the combinations with a single appendage and 
with two appendages, a most useful asymmetrical com- 
position is that of two unequal primary masses. 



Fig. 139. 
Houss AT Detroit, Mich. 
Two unequal primary masses. 

It might be justly said, indeed, that this is the funda- 
mental type of such compositions, as it is the only group 
of unequal primary masses which has been generally used. 

We have already given illustrations of compositions of 
two unequal masses, both primary and secondary. We now 
add a few in addition to show the flexibility of the type, and 
its easy adaptability to widely varying conditions. 



ASYMMETRICAL COMPOSITION 



199 



Two precisely parallel compositions are shown in Figs. 
139 and 140, although the difference in the forms of which 
they are composed is complete. The contrast between the 
hipped roofs of 
the one and the 
broad, flat gables 
of the other is 
not more strik- 
ing than the ab- 
solute analogy 
of their arrange- 
ment. 

Even in the Fig. 140. 

minor parts a '^'"^ unequal primarv masses, a close parallel to 
curious likeness 

prevails. Note the great central chimney in the middle of 
the front of the larger mass in each ; and in each the bay, 
projecting forward as a single secondary mass, at an exactly 
corresponding point in plan. How easily could one be 
changed into the 
other, , without dis- 
turbing in the least 
the interior do- 
mestic affairs. The 
styles are different; 
the motive is iden- 
tical. 

Another example 
Fig. 141. is given at Fig. 141, 

Two unequal primary masses. Note the dis- tO show the avail- 
proportion between masses and link. , .,,, - ^, 

ability of the motive 

for less rural structures. In this case it well interprets the 

uses of the building, as the smaller mass marks the less 
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important entrance, which leads only to the public hall in 
the second story, indicated by the three large windows; 
while the larger corresponds to the main entrance to all 
the rest of the building. 

One or two other points are illustrated in this example. 
The first is that it is not necessary to have either the entrance 
or a central feature placed upon the link ; the entrance may 
be as well in either 
mass, or as here, 
there may be en- 
trances in both. 

The second re- 
lates to proportion. 
The second story of 
the link, in which 
occur the three win- 
dows of the audi- 
torium above men- 
tioned, should have 
been farther back, 
— .... — ^ __ _ .i.ec''- - on a line with the 

wall of the upper 
story. The space, 
however, could not 
be spared. The result is seen in the too massive, square- 
shouldered appearance of the whole. It is caused by the 
fact that the rectangle of the link between the lines of the 
towers and up to the point where the wall stands back, is 
quite dissimilar to the rectangles of the two towers. 

Another defect in proportion, of less magnitude, is in 
the relation of the front faces of the octagons above the line 
where they begin. Although the cornice line of the smaller 
tower has been lowered a little, it has not been lowered 



Fig. 141. 
Two unequal secondary masses. 
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enough, and the effect of a height greater than that of the 
larger tower still remains and grates upon the sense of the 
observer. 

The last of this type that we shall give is at Fig. 142, a 
sketch for a building that was ruined in the execution. 
The octagon tower on the corner comes naturally enough in 
connection with the plan as the proper place for the entrance 
to the banking room in the first story. The upper stories 
are laid out as offices, and the entrance to these at the side, 
three-quarters of the way toward the rear, is marked as 
naturally by a reflection of the larger tower, built on purely 
for adornment, although eight inches was the greatest 
projection that could be obtained. 

Both towers are so much subordinated to the main roof 
of the building, that they can rank only as secondary masses, 
the first instance of the kind that we have discussed. 

We might go on and show examples of variously com- 
plex arrangements of secondary asymmetrical masses, with 
their asymmetrical details and appendages, but enough 
has been said to suggest to the student the point of view 
from which he may analyze for himself the most involved 
examples. 



XVI 

FLEXIBILITY OF TYPES 

THE practical work of designing a building consists in 
adapting the plan to a suitable external motive ; or 
in adapting the external motive to the plan, whichever 
statement may be preferred. In point of fact both opera- 
tions proceed simultaneously and almost instinctively; in 
this work a clear conception of the connection of the various 
possible types of exterior compositions is of much assist- 
ance. 

Each type may be regarded as derived from a preceding 
type and all may be traced back to the primitive single 
mass type, from which the more complex forms are con- 
ceived to be built up by a process of accretion, the addi- 
tional members being added consecutively, one by one. 

If we begin with the simplest kind of building possible, a 
parallelopipedon with door, windows, and cornice — a single 
primary mass — Fig. 143, a, the first modification that is 
possible with parts of the same order is the extension of a 
single appendage, as at 6. 

This gives us an asymmetrical group, and one which, 
as we have seen, is used and approved by all schools of 
design. 

When the exigencies of the plan require it, this ap- 
pendage is separated from the primary mass, remaining 
connected with it only by a link, as at c. 

The beginning of this process may be seen in Fig. 115, 

in which the link has as yet hardly become a link, the 
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appendage has barely become detached ; indeed this building 
has been examined heretofore without any suggestion of 
this incipient separation. 

At c the separation is complete, and a composition of 
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Fig. 143- 
Development of one type of composition from another. 



two unequal primary masses, connected by a link, is the 
result. Any distinguishing secondary mass, such as a turret 



204 ARCHITECTURAL COMPOSITION 

or belvidere, is naturally placed upon the largest of the two 
masses, or on both of them, but a distinguishing detail, such 
as a doorway, may be placed either upon the masses or the 
link. 

If the smaller of the two masses be increased in size it 
ultimately becomes equal to the larger, and a group of two 
equal masses is formed (d). In this stage the doorway, or 
other tertiary part, may still be upon either or both of the 
masses, or upon the link, but a tower, or secondary mass of 
any kind, if placed upon one mass, must be repeated on the 
other also. Usually, however, such secondary mass is 
better placed upon the link, as at e, especially when the link 
is increased in height to that of the masses, which is not 
shown in the diagram. As the link grows in importance, it 
may itself become the central mass of a group of three, 
the flanking masses being now separated from it, remaining 
attached only by links, as at /. 

Going back to the beginning at a, we may make the 
first addition two appendages as at g, instead of one, and 
these may be either symmetrical as to their size, or asym- 
metrical as we may prefer, of which only the former type is 
shown. 

At A, which is the next stage of development, the ap- 
pendages have been moved away from the primary mass 
and have assumed an individuality .of their own, attached 
still by links, and still remaining inferior in size to the central 
primary mass. Here again only the symmetrical type is 
shown, although the flanking masses may be asymmetrical 
in size. Examples of this, however, are rare. Whatever 
contrast in size is admitted, substantial similarity in shape 
between them must be retained. 

- In this condition the composition is entirely analogous 
to the corresponding two-part group at c. Both are com- 
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plete and satisfactory, and capable of great variation in the 
size of the added masses in relation to the original mass. 

As long as they remain smaller no especial distinction 
of form is felt to be necessary ; the distinction in size seems 
to be sufficient to concen- 
trate the attention on the 
largest and to give the re- 
quired unity of impression. 
It is true that if any detail 
is needed, as a doorway, it 
is most naturally placed on 
the largest mass, but be- 
yond this the eye requires 
a general similarity of form 
in all of the masses. "When 
equality of size is reached 
as at i, a sense of dissatis- 
faction occurs: the three 
masses stand apart and 
need to be in some way 
drawn together. We try 
the addition of a secondary 
mass, as at j, iust as we did „ „ " 

in the case of the double ^, 

, , The two turrets an 

group, with a result only secondary n 

partly satisfactory, as a 

curious effect at first follows the experiment. The addition 

of the turret, instead of giving apparent additional size and 

dignity to the central mass, actually causes it to appear 

relatively smaller, and every additional detail seems to 

diminish still more its size. We are compelled finally to 

restore the preponderance in size to the central mass to 

enable it to support the added enrichment, reaching a final 



RS, LOCHES. 

unmistakably 
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stage at / identical with that obtained from the double 
group. 

The combinations shown in these examples comprise 
all the fundamental arrangements of masses that are pos- 
sible. To all of them, except b and g, appendages may be 
added, which may again be separated by links, giving rise to 
another series of compound compositions, entirely analogous 
to the original series, but of which each individual part is a 
composition in itself of one of the types here shown. 

An equally interesting and profitable series of changes 
and connections may be shown in the conversion of secondary 
masses into pri- 
mary, and the re- 
verse. 

At Figs. 144, 
145, 146 are shown 
three buildings 
illustrating the 
growth of two sec- 
ondary into two 
primary masses. 
In the first there 
are two turrets, 
^'=' '*5- springing from 

corbelling nearer 
the top than the 
base of the rect- 
angular building on which they are placed. They are alto- 
gether secondary in character, their bulk so inferior that 
they might be removed entirely without any loss of identity 
to the building. 

At Fig. 145 a pair of the same sort of round tourelles is 
seen, increased considerably in relative size, yet still unmis- 
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takably secondary, and quite subordinate to the primary 
mass. 

Finally, at Fig. 146 the round towers have reached their 
full size and have in turn become primary masses, the build- 
ing proper having dwindled 
to a mere link between 
them. 

This change of second- 
ary into primary masses is 
of continual service in the 
designing of modem domes- 
tic work ; and the conditions 
of plan that require one or 
the other very soon become 
a matter of instinctive feel- 
ing. 

It is very difficult, for 
instance, when the plan re- 
quires such a projection as 
that shown at a in Fig. 131, 
flush with the end of the 
building, to make anything 
of it as a composition, but 
a single primary mass with 
an appendage. If this is 
done, the difficulty then encountered is that the appendage 
is too large to be properly subordinated to the mass, the 
latter being fixed by the limited width of the projection. 

Whereas if a break can be arranged in the plan, as at 
b, between the projection and the body of the building, 
there is no difficulty at all in treating the projection as a 
single secondary mass as is done in the final result at c. 

When the secondary mass is a central one, a gradual in- 



Fig. 146. 
ChAteau de Chaumi 
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crease in size tends to change the primary mass of the 
building into two appendages. 

This process is shown in Fig. 147. At o the colonnade 
is altogether subordinate, unmistakably a secondary mass 
upon the primary 
mass of the building. 
At c the colon- 
nade has grown in- 
to the primary mass 
itself, the building 
being subordinated 
as two appendages. 

At b is an inter- 
mediate stage, in 
which the subordi- 
nation of one part or 
the other is not suffi- 
ciently well marked 
for a really satisfac- 
tory result, it being 
hard to say which 
is meant to be pri- 
mary, the building 
or the colonnade. 

Although this in- 
termediate form is 
frequently used, it will be found that it always makes a 
more spirited composition if it is changed so as to resemble 
a or c, in which the character of the central mass as either 
primary or secondary is unmistakable. 

If the central part of the facade is advanced, while the 
cornice line is kept uniform, as at b, it is apt to detract from 
the importance of the whole building without sufficiently 
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atoning for it by any added importance of its own. It is 
far safer either to run the cornice line through on a straight 
front, letting the projection top out below it as at a, or to 
boldly carry up the projection, making that the principal 
mass of the composition, as at c. 

With a little practice, it will be found that all of these 
things will take care of themselves in the study of the pos- 
sible variations of a composition. Indeed, as soon as the 
sentiment of the laws of composition is acquired, its execu- 
tion becomes spontaneous and unconscious, as is the case 
with all arts after once the skill has been gained : the dancer 
never thinks of the position of his feet, nor the musician 
of his fingers. 

To show how completely one thing follows another as an 
almost necessary implication, observe the stages of change 
in the same composition that are shown in Fig. 148. At 6 
is the same house as at Fig. 60, only drawn sketchily to 
compare on equal terms with its derived forms a and c. 
This design, it may be mentioned, is of peculiar interest, as 
it is the first design that was made through the conscious 
application of the various laws of composition that we have 
formulated, although many had been made with a dim, 
gradually awakening apprehension of the fact that there 
were laws. 

As it stands, it forms a composition that is actively 
pleasing to almost everybody, consisting of a horizontal 
single primary mass, with two secondary masses in the 
upper story and one in the lower. The intention was to 
give it as marked a horizontal character as possible. The 
most serious deficiency, felt to be so at the time, is the 
shortness of the main ridge. This might have been much 
improved by making the pitch of the end slopes steeper 
than that of the front slope of the roof; but country 
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carpenters have an invincible prejudice against such trifling 
with the regular mitre line and the unevenness of the 

shingle courses that 
results. 

Now, if it should 
be desired to keep 
the same motive in a 
building of more in- 
dividual, vertical di- 
mensions, a general 
extension vertically 
must take place. The 
pitch of the main 
roof must be raised ; 
that of the oriel and 
porch roofs raised to 
match the main roof ; 
the corbelling under 
the oriels prolonged 
to match the roofs, 
and the central de- 
tail that connects the 
oriels modified to suit 
the more contracted 
space between them. 
The process ends 
in a perfectly har- 
monious building of 
tower-like appear- 
ance, though hardly 
available for modern 

^^' \^ • use as it stands, ex- 

Spontaneous modifications that accompany - 

fluctuating dimensions of a building. cept pernaps aS a 
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pavilion of a larger composition, of which it might be a 
part. 

On the other hand, if the conditions, such as additional 
land that may be used, larger rooms needed, lower ceilings 
and a more rustic character wanted; if such conditions re- 
quire a more marked horizontal character than that of fc, 
the result is exactly the opposite. The main roof pitch is 
lowered as much as we may venture, the oriel roofs are 
flattened as much as possible, and the porch itself is aban- 
doned in order that the marked individuality of a con- 
spicuous single secondary mass may not conflict with the 
continuity of the whole composition. The window details 
that connect the oriels are lengthened out horizontally 
and are made of even number toward the same end, ter- 
minating in a structure well suited for a cottage, and just 
as harmonious in itself as either of the previous modifications. 

Both the vertical and the horizontal lengthening-out 
process is done without a thought of exact measurements, 
of precise equalities of ratios, or of any of the other labori- 
ously extracted qualities that we have analyzed. 

All goes on cheerfully and hopefully, with the aid of a 
soft lead pencil and plenty of tracing paper, only the eye and 
the feelings guiding us, except possibly in some special 
contingency when the solution is not spontaneous, or in 
the case of a larger and more complex building, when a few 
rules to illuminate the artist's instinct beconie as useful as 
are now and then the rules of perspective to a painter. 



COMPARISON AND CRITICISM 

EVEN for those who are not designers and never expect 
to be, but who wish to know how to criticise a design 
intelligently, the generalizations that we have made in the 
preceding chapters will be of infinite service. 

Generalization means comparison, and comparison means 
observation; and he who has learned to observe and 
compare is in 
a position to 
verify the gen- 
eral statements 
that have been 
made, and to 
criticise ration- 
ally and not 
arbitrarily. The 
power to judge 
comes with the 
power to ob- 
serve and class- 
ify, so that the 
readers of these 
s who have 
no intention of 
becoming designers may at least become capable critics, who 
are quite as necessary for the prosperity and progress of the 
arts of design as are the designers themselves. 



Pig. 149. 
Rathhaus, Vienna. 
The serious defect is the antagonism between the 
vertical parts and the general strongly marked hori- 
zontal disposition of the building. 
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After what has been said, it will be easy for any one who 
has fully digested it to recognize parallel motives in the 
most diverse styles, and to note at the same time the minor 
differences. Soon will come the power to weigh these differ- 
ences, assign their 

causes, and esti- | 

mate their value ; 
so that the bare 
statement " I think 
this is prettier than 
that," which is the 
sum of artistic criti- 
cism to-day, may 
give place to " This 
is prettier than 
that, because of 
such and such char- 
acteristics. " 

Take, for exam- pig. 150. 

pie, the two build- Gateway of King's College, Cambridge. 
ingS shown in Figs. in composition closely parallel with Fig, 149. 

149 and 150. 

These differ widely in dimensions, Fig. 149 being a build- 
ing of many stories and heterogeneous uses, perhaps five 
hundred feet in length, with a central spire of three-fifths 
that in height;the other {Fig. 150) a mere gateway, perhaps 
seventy-five or eighty feet in both width and height; they 
are separated by about three centuries in time and a thousand 
miles in space ; yet the designers of these have hit upon an 
arrangement in each case, which, however different in detail, 
is virtually identical in general conception. 

In each case there is a central mass, with an appendage 
on each side. Upon each central mass there is a group of 
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five secondary masses, spires in one, pinnacles in the other. 
At the termination of each appendage is another secondary- 
mass, a paviHon in one case, another pinnacle in the other. 
The precise correspondence is remarkable. 

As for the minor differences, and they are many, it is 
not our purpose to dwell upon them now, it is the extraor- 
dinary likeness that we wish to remark, — the larger central 
secondary mass, flanked by a pair of spires or spirelets on 
each side, and other secondary masses bounding each 
composition and attached to the main group by the sub- 
ordinate parts that we have called appendages. 

The %ults of both are those incident to an impure style. 
The earlier gateway is in the Gothic of the sixteenth century, 
when horizontal details were beginning to displace the 
pointed; the city hall is a nineteenth-century combination 
of horizontal masses with vertical Gothic spires. Purity of 
style is nbt a thing to be revered or slavishly observed, 
especially where a transition style, the purity of which lies 
in its impurity, is in question. Purity, properly used, 
means that harmony which is secured by the carefully worked 
out similarity of all parts, both masses and details, until 
one type dominates the whole. 

Of such a style as that of the period of Francois I, which 
is a mere picturesque grafting of classic details upon a 
Gothic body, it is vain to demand purity as a necessary 
characteristic, while that of the time of Louis XV, however 
objectionable on the grounds of extravagance and lack of 
delicacy, may properly be called pure, as all the parts share 
the same character. 

So in both the above examples the chief criticism will 
be the lack of similarity in the horizontal and in the pointed 
or vertical parts. The five tall, narrow, secondary masses 
directly contradict the general horizontality of roofs and 
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mouldings, while there is no army of little pinnacled buttresses 
as in the true Gothic to justify and harmonize the larger 
spires. 

Another serious defect is the use of five secondary 
masses. This is partly atoned for in Fig. 145 by the differ- 
ence in form of the central one; but in Fig. 144 there is 
not even this to excuse it. The result in both cases is a 
loss of the unity that would be felt if only three were used. 

The next case, for criticism only, not for comparison, is 
shown in Fig. 151, and it is an admirable example of almost 
all possible blun- 
ders in composi- 
tion. The build- 
ing from one 
standpoint is of 
predominantly 
horizontal char- 
acter, complete- 
ly girdled by two 
heavy cornices 
and partly by a 
third. From an- 
other point of ■ ^^- '^^* 

., R[NG Theatre. Vienna. 

View the compo- 

. . All the parts are contradictory. 

sition appears to 

be a vertical one, as it is cut vertically into various parts, 
marked strongly enough to constitute a primarily vertical 
composition, if they were not contradicted by the strong 
horizontal cornices. The fundamental error is here touched, 
in that there is no clear conception of what character the 
whole design is intended to have. 

If it were meant for a horizontal composition the very 
marked vertical break in plan at the comer should not have 
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been so marked ; or rather should not have occurred at all, 
nor should the twin tower-like treatment of the front have 
been attempted ; if vertical, the vertical breaks should have 
been more stro;ngly marked ; the lines of the towers carried 
down to the ground, the loggia which forms the link set 
back, and the projecting part, formed by the break at the 
corner, cut down in height, to reduce it to an appendage, 
and the horizontal mouldings much diminished in projection. 

A double course is always open to the designer in every 
part of every composition, and a criticism, to be of value, 
must point out, or at least imply, the alternative. The 
author has been asked to give an example of a perfect com- 
position : this, however, is impossible ; for every composition 
has an alternative, and when a difficulty is reached in the 
working out that seems insoluble, the chances are that we 
are trying in the wrong direction, and that an experiment 
should be made in just the opposite way. 

Assuming that a vertical composition is to be made, the 
first fault is, and it is a serious fault and a frequent one, 
that the central portion, with the great arched loggia, that 
connects the two towers, does not properly connect them at 
all, but is pushed forward as if it were the principal part of 
the composition. It might indeed be made so, but in that 
case the tops of the towers must be cut off and various other 
things done to make the central part duly predominant. 

Taking it as a connecting part between two masses, it 
is absolutely essential that it should not advance by even an 
inch in front of the masses which it is to connect. If it 
does, again we have that fatal and hopeless condition of 
not knowing what we want to do, and of course not doing it. 
First, we have sinned by not knowing whether we wanted a 
horizontal or a vertical building; and now we sin by not 
knowing whether it is to be of one or two primary masses. 
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Again, we must realize that, to exist at all harmoniously, 
the part at the left may exist only as an appendage, a hanger- 
on, subordinated in height as well as in plan to our main 
group. 

It is impossible to pile it up to the same height as the 
tower ; we must cut it down at least to the level of the main 
cornice; it would be better if it could be cut down still 
further, to the height of the pretty little open colonnaded 
comer porch, which we must try to make the really effective 
appendage, if we can suppress the aspiration of the one in 
the background by even an attic story. And if this cannot 
be done, if the space it incloses is really indispensable, the 
motive of the whole composition must be changed, the verti- 
cal type relinquished and an entirely different one tried. 

As for the large central gable half seen above, we hardly 
know what to do with it. It may not be entirely removed, 
as that part of the working arrangements inside, we know, 
cannot be dispensed with. We must be content if we can 
work it a foot or two farther back in plan, or hip the roof 
back to do away with the impertinent pediment, and raise 
the flanking towers above it by even a little ; get it out of 
sight in some way, as best we can. 

Finally, comes the sin against proportion in the narrow- 
ness of the towers, which has no likeness in the broadness 
of the central motive. 

It might be possible to establish a very passable relation 
of similarity between the dimensions of these towers and of 
the whole first story front below the stringcourse ; but such 
a suspected harmony is partly masked by the superfluous 
portico. 

Embodying all of these suggestions in a concrete sketch 
we see the result in Fig. 152. 

In this the link stands back a few inches as it must, 
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Modification of Fig. 151 tc 
secure a definite motive of two 
primary masses with an appen- 
dage. 



with an immediate improvement in effect. The towers are 
widened a little and the portico removed, bringing towers and 
first story into some approach 
to proportion. The towers are 
lined across by a moulding be- 
tween the first-story string- 
course and the main cornice, 
dividing the height into three 
parts, which bear some propor- 
tionate relation to the part of 
the link above the first-story 
cornice. 

The pediment is suppressed 
out of sight and the appendage 
cut down one story, trusting that what is left of it will not 
be much noticed, and the pretty little arcaded appendage 
is treated in a way that suggests 
the great loggia, giving the added 
charm of similarity. 

If this solution proves unavail- 
able, on account of the lost space 
in the attic of the appendage, or 
for other reasons, we must reject 
the whole scheme for a vertical 
composition, and work up the al- 
ternative horizontal arrangement. p. 

The tower idea must be elimi- 
nated and the roof of the attic 
carried through. This with the 
other necessary modifications 
shown in Fig. 153. This disposes 

effectually of the troublesome gable ; what little may pro- 
ject above the flat roof is too low and too far back to be 



Modification of Fig. iSi 
n an opposite direction, to 

primary mass, with a single 
secondary mass, and an appen- 
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visible from the street, and it is a false system of composi- 
tion that demands the exhibition on the exterior of some 
symptom of every internal arrangement. Where the internal 
arrangement suggests the neatest and most straightforward 
motive for the exterior, it is naturally the best motive that 
can be adopted ; but where the internal arrangement is so 
involved that the external expression is difficult, some other 
motive may be better. 

In this case, for instance, the gable appears to be the 
front wall of the auditorium of a theatre; the wall of the 
facade evidently incloses the miscellaneous collection of 
lobbies, corridors, foyers, ticket offices, and such, which are 
indispensable in a modern theatre. If we had the plan 
before us, and were at liberty to remake that also, it might 
be well to attempt to reduce the foyer and other appurte- 
nances to a smaller space, to fill out the break in plan at the 
corner, and to make the auditorium gable the predominating 
motive of the composition. 

But taking the data of the plan as they are forced upon 
us, it is our task now to do the best that we can with them, 
without radical change. 

The next end for which we must strive, is the sub- 
ordination of the appendage. It is impossible aesthetically 
to carry its cornice through on a level with the attic cornice 
of the main building. We must reduce the height of the 
former and increase that of the latter by every means in our 
power. 

Accordingly, we keep down the roof of the appendage, 
drop the window heads, remove the parapet, lower the story 
height if necessary., 

On the main mass we do just the opposite, to give all the 
additional height possible. We put on a balustrade, as 
high as we dare, and if necessary raise the whole cornice. 
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The next step is to treat the attic with a continuous 
treatment of pilasters, around which the attic cornice 
breaks. Now is the time and place to put our statues — not 
pinnacles, such as are used in the original design, — ^which 
are clearly out of keeping. Along the whole front we place 
them and along as much of the return above the appendage 
as can be seen, to give the appearance at least of a complete 
row along the whole side. One is placed at each pilaster, 
carrying up the vertical lines of it, all still in due harmony 
with the horizontal feeling which the even horizontal rows 
of both statues and pilasters produce. 

Almost the only semblance of a pinnacle that can be 
used with the horizontal styles is the human figiore, and this 
because it is not so very much of a pinnacle after all, but 
more suggestive of the shape of a vase, small at the foot, 
large at the shoulder. Even statues are best used in long 
rows, where the continuity of the whole is the prevailing 
effect. It will be observed, too, that it is difficult to place 
a row of statues immediately upon a heavy, unbroken, main 
cornice. Usually, as in this case, an attic intervenes, cut 
up by pilasters, with its own lighter cornice breaking around, 
and forming an intermediate, half continuous, half vertical, 
podium upon which the row of statues may stand. 

Below the main cornice the building may stay nearly 
unchanged. The central pavilion with the open arched 
loggia falls into due subordination as a single secondary 
mass, and into proper proportion with the whole front. 

In the first story we may allow the portico to remain 
if it must be, as it is not fatal to the composition in this case, 
although not an improvement. We insist, however, upon 
carrying the rusticated treatment of the first story through 
the portico also, in order not to interrupt the continuity 
of the motive. 
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It will be as well in this case, as in the former, to make 
the open porch in the angle an arched motive, in the second 
story, similar to that of the great loggia, and a like treat- 
ment for the windows of the attic will improve the ap- 
pearance of the whole. 

If it were possible to dispense with the attic entirely, a 
third, and fairly satisfactory solution might be reached by 
removing everything above the main cornice. Cover that 
portion and what remains is a coherent composition. The 
central part then becomes a secondary mass ; and the small 
loggia at the left declares itself as the effective appendage, 
being large enough to throw the part above it into the 
background. In- 
deed the building 
as it stands looks 
as if the attic 
story had been 
added afterwards. 

The next ex- 
ample.atFig. 154, 
so far from being 
seriously faulty, 
is a fairly cor- 
rect and credita- 
ble performance, F'g- '54- 
open only to Palace op Ludwig Victor, Vienna. 
minor comments. 

It is intro- 
duced to show how much better results may be obtained 
from this frequently used arrangement if it is swerved a 
little, one way or the other, in order to give more coherence 
to the parts, that is to say, unity to the composition, for 
which we are always striving. 
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As it stands it is composed of a plain, solid, square mass 
behind, in fro^t of which is placed a flat frontispiece, much 
richer than the main building, and extending as high as the 
main building itself. Now the most untutored eye will see 
that this frontispiece causes a serious interruption in the 
line of the main cornice. It is not clear whether the pieces 
of it that appear on each side indicate the boundary of the 
main house, and the enriched frontispiece is merely applied 
to it; or whether the frontispiece itself is the main mass, 
and the parts on each side appendages of it. 

Neither building nor frontispiece is subordinate to the 
other. 

Almost all of the errors in composition that are made 
arise from this very cause, that the designer is not clear as to 
what is to be done and in consequence adopts a doubtful 
middle course, trying to do two opposite things at once and 
failing to get the full efifect of either. 

The one rule for composition is that the designer shall 
make up his mind to whatever motive the physical require- 
ments of the plan point, and devote himself to the clear 
expression of it, restudying and if necessary modifying 
features of the plan that conflict with it. 

Very often such a process results in great improvements 
in the plan itself, and both plan and exterior should seem so 
simple and inevitable when completed, that to the un- 
initiated it will be incredible how many weeks of work have 
been lavished upon them. 

In this design, and it is but one example of many instances, 
for nothing appears more obvious than to advance a little 
the central enriched part of a building, there are as usual 
two modifications, either of which is capable of producing 
a more coherent composition. 

In the first, Fig. 155, the frontispiece has been kept 
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down, and made a distinctly secondary mass, in proper 
subordination to the primary. The gain in coherence is 
at once seen. It would be very 
desirable also to lower its cor- 
nice as its proportions are not 
those of the primary ; it is some- 
what too tall in comparison. 
This, however, we cannot ven- 
ttire to do without some oppor- 
tunity of revising the plan to 
correspond. Pig ,5^^ 

If we prefer to make the Modification of Fig. 154, re- 
opposite modification, we shall ^"^^'''.S the central portion to a 

*^^ ' definitely secondary mass, 

have some such result as Fig. 

156. In this the central frontispiece becomes the primary 
mass, and the cornice is returned for the full depth of the 
building. From the side parts the upper story is cut off, 
reducing them to subordination as appendages, the roofs 
of which are made similar in character to that of the 
primary mass. 

The coherence again is per- 
fectly clear, clearer perhaps than 
in the first modification ; but so 
great a change is involved in the 
plan, in cutting off so much of 
the upper story that in practice 
this second transformation might 
''■s- ^56- be unavailable. 

c„Sf S j°ce1S ]^S, A more serious defect from the 

until It becott»es the primary a;sthetic Standpoint is the dispro- 
portion that exists between the 
primary mass and the appendages. 

The latter are far too narrow to present any approach 
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to similarity with the main dimensions. If one or two more 

windows in breadth could be added to each, a far more 

harmonious result might be attained. It is impossible, 

however, to do this without 

losing the entire outline of 

the original building. 

The last example that 
we shall consider is shown 
at Fig. 157: a church, at 
first glance of the usual 
type, with twin towers and 
a gable between. A second 
glance shows that a curious 
dislocation has taken place, 
the gable is pushed forward 
very much in front of the 
two towers, while the towers 
have drawn away sidewise, 
to the greatest extent pos- 
sible without losing all con- 
Fig- 157- tact with the building. It 

The serious fault is the prominence looks as if a force of repul- 
of the nave and narthex, making it . . , , , 

too conspicuous for a link, but not sion animated the parts and 
. sin°g"e pr^ary m^ss^"""'^ "^'^ ^^^ *^^o^^ ^^^^ asunder, a result 
quite destructive to a sense 
of unity, which demands their approach and close connection. 
This is the same sort of mistake as one of those mentioned 
in connection with Fig. 151, the pushing forward in plan of a 
part whose only proper function is that of a link to unite 
two masses, and by its nature to be subordinated rather than 
made prominent : there, however, the pushing forward was 
measured by inches; here it is fifteen or twenty feet, and 
proportionately a greater shock to good taste. 
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It is an error arising from failure to understand that a 
composition may be one of two masses, or one of three 
masses ; but it cannot be both at once. 

If it is to be one of two masses the central part cannot 
be anything but a connection between them, on pain of 
losing all connection and all sense of tinity, as here occurs. 

On the other hand if it is to be three masses, the central 
must dominate either in height or bulk, but never in pro- 
jection, because by such projection one or the other of the 
two remaining masses is more or less cut off and its impor- 
tance as one of three masses diminished ; imless. indeed, the 
two flanking masses are to be relegated to the position of 
secondary masses, and then the central mass may stand in 
whatever position in plan we 
may prefer. 

But it will do little good here 
to place the gable back on the 
line of the face of the towers, 
unless we can in some way obtain 
a better connection between it 
and the towers than is afforded 
by the one-story high, horizontal 
line of the balcony of the narthex, 
which then will become that of 
the front itself. 

This connection may be im- 
proved, it is true, by continuing 
the small arcade across the fronts Fig. 158. 

of the towers, and putting an- Modifications of Fig. 157. to ob- 
, , . , ■ , tarn a more coherent result. 

other arched doorway m each 

tower, making five instead of three arches ; but there would 
still remain, standing upon this coherent, horizontal base 
the three disconnected upward projections of the towers 
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and the gable, open to precisely the same criticism as 
before. 

If to overcome this state of affairs we determine to 
construct a horizontal line across the gable, as is done in 
Notre Dame at Paris, as shown at Fig. 158, we at last gain 
unity, as far as the proper connection of the parts is con- 
cerned, but there is a total lack of proportion between the 
broad mass of the central link and the tall, narrow masses 
of the towers. Nor can any remedy be suggested which 
does not require a complete overthrow of the conditions. 

As for the details of the composition, they are as de- 
fective as gleanings, from two different styles, patched to- 
gether by a designer of cold and petty sensibilities, might 
be expected to be. The general motive of the detail is the 
round arch, and the circular plan of the pinnacles is rather 
a happy treatment in connection with them. To complete 
it, however, it should have been carried into the spires 
themselves, the present octagonal plan being without the 
necessary similarity. 
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Church's Laboratory Guide. Rewritten by Edward Kinch Svo, 

Clapham, J. H. Woolen and Worsted Industries Svo, 

Clapperton, G. Practical Papermaking 8vo, 2 50 

Clark, A. G. Motor Car Engineering. 

Vol. I. Construction ^4 00 

Vol. II. Design Svo, *3 00 

Clark, C. H. Marine Gas Engines. New Edition 2 00 

Clark, J. M. New System of Lajring Out Railway Turnouts i2mo, z 00 

Clarke, J. W., and Scott, W. Plumbing Practice. 

Vol. I. Lead Working and Plumbers' Materials Svo, '*'4 00 

Vol. n. Sanitary Plumbing and Fittings (In Press.) 

Vol. III. Practical Lead Working on Roofs (In Press.) 

Clarkson, R. B. Elementary Electrical Engineering (In Press.) 

Clausen-Thue, W. A B C Universal Commercial Telegraphic Code. 
Sixth Edition (In Press.) 

Clerk, D., and Idell, F. E. Theory of the Gas Engine. (Science Series 

No. 62.) i6mo, o 50 

Clevenger, S. R. Treatise on the Method of Government Surveying. 

i6mo, morocco, 2 50 
Clouth, F. Rubber, Gutta-Percha, and Balata Svo, *6 00 

Cochran, J. Concrete and Reinforced Concrete Specifications Svo, 

Inspection of Concrete Construction Svo, 

Treatise on Cement Specifications Svo, 

Cocking, W. C. Calculations for Steel-Frame Structures i2mo. 

Coffin, J. H. C. Navigation and Nautical Astronomy. i2mo (In Press) 
Colbum, Z., and Thurston, R. H. Steam Boiler Explosions. (Science 

Series No. 2.) i6mo. 

Cole, R. S. Treatise on Photographic Optics i2mo, 

Coles-Finch, W. Water, Its Origin and Use Svo, 

Collins, C. D. Drafting Room Methods, Standards and Forms Svo, 

Collins, J. E. Useful Alloys and Memoranda for Goldsmiths, Jewelers. 

i6mo, 

Collis, A. G. High and Low Tension Switch-Gear Design Svo, 

Switchgear. (Installation Manuals Series.) i2mo, 

Colver, E. D. S High Explosives Svo, 

Comstock, D. F., and Troland, L. T. The Nature of Electricity and 

Matter Svo. 

Coombs, H. A. Gear Teeth. (Science Series No. 120.) i6mo. 

Cooper, W. R. Primary Batteries Svo, 

Copperthwaite, W. C. Tunnel Shields .• 4to, 

Corfield, W. H. Dwelling Houses. (Science Series No. 50.) i6mo, 

— ^ Water and Water-Supply. (Science Series No. 17.) i6mo, 

Cornwall, H. B. Manual of Blow-oipe Analysis Svo, 

Cowee, G. A. Practical Safety Methods and Devices Sve, *3 00 
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Cowelly W. B. iPtire Air, Ozone, and Water lamo, 

Craig, J. W., and Woodward, W. P. Questions and Answers About 
Electrical Apparatus xamo, leather, 

Craig, T. Motion of a Solid in a Fuel. (Science Series No. 49.) ■ x6mo, 

Wave and Vortex Motion. (Science Series No. 43.) z6iro, 

Cramp, W. Continuous Current Machine Design 8to, 

Crehore, A. 0. Mystery of Matter and Energy 8vo, 

Creedy, F. Single Phase Commutator Motors 8vo, 

Crocker, F. B. Electric Lighting. Two Volumes. 8to. 

Vol. L The Generating Plant 3 03 

Vol. n. Distributing Systems and Lamps 

Crocker, F. B., and Arendt, M. Electric Motors Svo, 

Crocker, F. B., and Wheeler, S. S. The Management of Electrical Ma- 
chinery i2mo, 

Crosby, E. U., Fiske, H. A., and Forster, H. W. Handbook of Fire 
Protection i2mo, 

Cross, C. F., Sevan, E. J., and Sindall, R. W. Wood Pulp and Its Applica- 
tions. (Westminster Series.) 8vo, 

Crosskey, L. R. Elementary Perspective 8vo, 

Crosskey, L. R., and Thaw, J. Advanced Perspective 8vo, 

CuUey, J. L. Theory of Arches. (Science Series No. 87.) i6mo, 

Cushing, H. C, Jr., and Harrison, N. Central Station Management. . . 

Dadourian, H. M. Analytical Mechanics i2mo, 

Dana, R. T. Handbook of Construction plant ismo, leather, 

Danby, A. Natural Rock Asphalts and Bitumens 8vo, 

Davenport, C. The Book. (Westminster Series.) 8vo, 

Davey, N. The Gas Turbine 8vo, 

Davies, F. H. Electric Power and Traction 8vo, 

Foundations and Machinery Fixing. (Installation Manual Series.) 

i6mo, 
Deerr, N. Sugar Cane 8vo, 

Deite, C. Manual of Soapmaking. Trans, by S. T. King 4to, 

De la Couz, H. The Industrial Uses of Water. Trans, by A. Morris. 8vo, '*'6 00 

Del Mar, W. A. Electric Power Conductors 8vo, 

Denny, G. A. Deep-level Mines of the Rand 4to, 

Diamond Drilling for Gold 

De Roos, J. D. C. Linkages. (Science Series No. 47.) i6mo, 

Derr, W. L. Block Signal Operation Oblong i2mo, 

— — Maintenance-of-Way Engineering {In Preparation.) 

Desaint, A. Three Hundred Shades and How to Mix Them 8vo, '''lo 00 

De Varona, A. Sewer Gases. (Science Series No. 55.) i6mo, o 50 

Devey, R. G. Mill and Factory Wiring. (Installation Manuals Series.) 

i2mo, 

Dibdin, W. J. Purification of Sewage and Water 8vo, 

Dichmann, Carl. Basic Open-Hearth Steel Process i2mo, 

Dieterich, K. Analysis of Resins, Balsams, and Gum Resins 8vo, 

Dilworth, E. C. Steel Railway Bridges 4to. 

Dinger, Lieut. H. C. Care and Operation of Naval Machinery. . .i2mo, 

Dixon, D. B. Machinist's and Steam Engineer's Practical Calculator. 

i6mo, morocco. 
Dodge, G. F. Diagrams for Designing Reinforced Concrete Structures, 

folio, 
Dommett, W. E. Motor Car Mechanism iimo, 
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9 



DoiT) B. F. The Surveyor's Guide and Pocket Table-book. 

i6mo, morocco, 2 00 

Draper^ C. H. Elementaiy Text-book of Light, Heat and Sound . . lamo, z 00 

Heat and the Principles of Thermo-dynamics lamo, *2 00 

Draper, E. 6. Navigating the Ship iimo, x 50 

Drdn, R, W. Mining Formulas zamo, i 00 

Dubbel, H. High Power Gas Engines Bvo, *$ 00 

Dumesny, P., and Noyer, J. Wood Products, Distillates, and Extracts. 

8vo, *6 25 
Duncan, W. G., and Penman, D. The Electrical Equipment of Collieries. 

8vo, *6 75 

Dunkley^ W. G. Design of Machine Elements. Two Volumes. 8vo, each, 2 50 

Dunstan,.^. E., and Thole, F. B. T. Textbook of Practical Chemistry. 

lamo, *z 40 

Durham, H. W. * Saws Svo, 2 50 

Duthie, A. L. Decorative Glass Processes. (Westminster Series.) . Svo, *2 00 

Dwight, H. B. Transmission Line Formulas Svo, *2 00 

Dyson, S. S. Practical Testing of Raw Materials Svo, *5 00 

Dyson, S. S., and Clarkson, S. S. Chemical Works Svo, '''ii 50 

Eccles, W. H. Wireless Telegraphy and Telephony i2mo, *8 80 

Eck, J. Light, Radiation and Illumination. Trans, by Paul Hogner, 

. Svo, *2 50 

Eddy, H. T. Maximum Stresses under Concentrated Loads Svo, i 50 

Eddy, L. C. Laboratory Manual of Alternating Currents i2mo, o 50 

Edelman, P. Inventions and Patents i2mo, "^i 50 

Edgcumbe, K. Industrial Electrical Measuring Instruments Svo, 

(In Press.) 

Edler, R. Switches and Switchgear. Trans, by Ph. Laubach. . .8vo, *4 00 

Eissler, M. The Metallurgy of Gold Svo, 9 oa 

The Metallturgy of Silver Svo, 4 00 

The Metallurgy of Argentiferous Lead 8vo, 6 25 

A Handbook on Modem Explosives Svo, 5 00 

Ekin, T. C. Water Pipe and Sewage Discharge Diagrams folio, *3 00 

Electric Light Carbons, Manufacture of 8vo, i 00 

Eliot, C. W., and Storer, F. H. Compendious Manual of Qualitative 

Chemical Analysis i2mo, *z 25 

Ellis, C. Hydrogenation of Oils 8vo, 7 50 

Ultraviolet Light, Its Applications in Chemical Arts i2mo, 

(In Press) 

Ellis, G. Modem Technical Drawing Svo, *2 00 

Ennis, Wm. D. Linseed Oil and Other Seed Oils Svo, *4 00 

Applied Thermod3rnamics Svo, *4 50 

Fl3ring Machines To-day zamo, *i 50 

Vapors for Heat Engines z2mo, *i 00 

Ermen, W. F. A. Materials Used in Sizing Svo, *2 00 

Erwin, M. The Universe and the Atom i2mo, *2 00 

Evans, C. A. Macadamized Roads (In Press.) 

Ewing, A. J. Magnetic Induction in Iron Svo, *4 00 

Fairchild, J. F. Graphical Compass Conversion Chart and Tables... o 50 

Fairie, J. Notes on Lead Ores i2mo, *o 50 

Notes on Pottery Clays i2mo, *2 25 
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Fairley, W., and Andre, Geo. J. Ventilation of Coal Mines. (Science 

Series No. 58.) i6mo, o 50 

Fairweather, W, C. Foreign and Colonial Patent Laws 8to, *3 oa 

Falk, M. S. Cement Mortars and Concretes Svo, ' *2 50 

Fanning, J. T. Hydraulic and Water-supply Engineering Svo, *5 oa 

Fay, L W. The Coal-tar Colors Svo, ^4 00 

Fembach, R. L. Glue and Gelatine .8vo, *5 oo 

Findlay, A. The Treasures of Coal Tar lamo, . 2 00 

Firth, J. B. Practical Physical Chemistry i2mo, i 2s 

Fischer, £. The Preparation of Organic Compounds. Trans, by R. V. 

Stanford lamo, *i 25 

Fish, J. C. L. Lettering of Working Drawings Oblong 8vo, i 00 

Mathematics of the Paper Location of a Railroad, .paper, i2mo, ""o 25 

Fisher, H. K. C, and Darby, W. C. Submarine Cable Testing 8vo, *3 50 

Fleischmann, W. The Book of the Dairy. Trans, by C. M. Aikman. 

Svo, 4 50 
Fleming, J. A. The Alternate-current Transformer. Two Volumes. Svo. 

Vol. I. The Induction of Electric Currents *5 50- 

Vol. II. The Utilization of Induced Currents 5 50* 

Propagation of Electric Currents Svo, *3 00 

A Handbook for the Electrical Laboratory and Testing Room. Two 

Volumes Svo, each, *6 S©* 

Fleury, P. Preparation and Uses of White Zinc Paints Svo, *3 50 

Flynn, P. J. Flow of Water. (Science Series No. 84.) i2mo, d so- 

Hydraulic Tables. (Science Series No. 66.) i6mo, o 5o> 

Forgie, J. Shield Tunneling Svo. (In Press.) 

F6ster, H. A. Electrical Engineers' Pocket-book. {Seventh Edition.) 

i2mo, leather, 5 oo> 

Engineering Valuation of Public Utilities and Factories Svo, *3 oa 

Handbook of Electrical Cost Data Svo (In Press.) 

Fowle, F. F. Overhead Transmission Line Crossings .i2mo, *i 50 

The Solution of Alternating Current Problems Svo (In Press.) 

Fox, W. G. Transition Curves. (Science Series No. no.) i6mo, o 50 

Fox, W., and Thomas, C. W. Practical Course in Mechanical Draw- 
ing i2mo, I 2$ 

Foye, J. C. Chemical Problems. (Science Series No. 69.) i6mo, o 50 

Handbook of Mineralogy. (Science Series No. 86.) i6mo, o 50 

Francis, J. B. Lowell Hydraulic Experiments 4to, 15 00 

Franzen, H. Exercises in Gas Analysis i2mo, *i oo> 

Freudemacher, P. W. Electrical Mining Installations. (Installation 

Manuals Series.) i2mo, *i oa 

Friend, J. N. The Chemistry of Linseed Oil i2mo, i oa 

Frith, J. Alternating Current Design Svo, *2 50 

Fritsch, J. Manufacture of Chemical Manures. Trans, by D. Grant. 

Svo, *6 50 

Frye, A. I. Civil Engineers' Pocket-book i2mo, leather, *5 oa 

Fidler, G. W. Investigations into the Purification of the Ohio River. 

4to, *io oa 

Fumell, J. Paints, Colors, Oils, and Varnishes Svo. 

Gairdner, J. W. I. Earthwork Svo Jn Press.) 

Gant, L. W. Elements of Electric Traction Svo, *2 5a 
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Garcia, A. J. R. V. Spanish-English Railway Tenns .8vo, *4 50 

Gardner, H. A. Paint Researches, and Their Practical Applications, 

8vo, *5 00 
Garforth, W. £. Rules for Recovering Coal Mines after Explosions and 

Fires iimo, leather, i 50 

Garrard, C. C. Electric Switch and Controlling Gear Svo, *6 00 

Gaudard, J. Foundations. (Science Series No. 34.) i6mo, 050 

Gear, H. B., and Williams, P. F. Electric Central Station Distribution 

Systems Svo, *3 50 

Geerligs, H. Cj P. Cane Sugar and Its Manufacture Svo, *6 00 

— ^— Chemical Control in Cane Sugar Factories 4to, 

Geikie, J. Structural and Field Geology 8vo, 

Mountains. Their Growth, Origin and Decay Svo, 

The Antiquity of Man in Europe Svo, 

Georgi, F., and Schubert, A. Sheet Metal Working. Trans, by C. 

Salter Svo, 

Gerhard, W. P. Sanitation, Watersupply and Sewage Disposal of Country 

Houses i2mo, 

Gas Lighting (Science Series No. iii.) i6mo, 

Household Wastes. (Science Series No. 97.) i6mo, 

House Drainage. (Science Series No. 63.) i6mo, 

— Sanitary Drainage of BuildingF. (Science Series No. 93.) i6mo, 

Gerhardi, C. W. H. Electricity Meters Svo, 

Geschwind, L. Manufacture of Alum and Sulphates. Trans, by C. 

Salter ^ Svo, 

Gibbings, A. H. Oil Fuel Equipment for Locomotives Svo, 

Gibbs, W. E. Lighting by Acetylene i2mo, 

Gibson, A. H. Hydraulics and Its Application Svo, 

Water Hammer in Hydraulic Pipe Lines i2mo, 

Gibson, A. H., and Ritchie, E. G. Circular Arc Bow Girder 4to, 

Gilbreth, F. B. Motion Study iimo, 

Bricklaying System Svo, 

Field System i2mo, leather, 

Primer of Scientific Management i2mo, 

Gillette, H. P. Handbook of Cost Data i2mo, leather, 

Reck Excavation Methods and Cost i2mo, 

and Dana, R. T. Cost Keepintc and Management Engineering . Svo, 

and Hill, C. S. Concrete Construction, Methods and Cost. .. .Svo, 

Gillmore, Gen. Q. A. Roads, Streets, and Pavements i2mo, 

Godfrey, E. Tables for Structural Engineers i6mo, leather, 

Golding, H. A. The Theta-Phi Diagram i2mo, 

Goldschmidt, R. Alternating Current Commutator Motor Svo, 

Goodchild, W. 'Precious Stones. (Westminster Series.) Svo, 

Ooodell, J. M. The Location, Construction and Maintenance of 

Roads Svo, 

Coodeve, T. M. Textbook on the Steam-engine z2mo, 

Gore, G. Electrolytic Separation of Metals Svo, 

Gould, £. S. Arithmetic of the Steam-engine i2mo, 

Calculus. (Science Series No. 112.) i6mo, 

— High Masonry Dams. (Science Series No. 22.) i6mo, 

Gould, £. S. Practical Hydrostatics and Hydrostatic Formulas. (Science 

Series^No. 117.) i6mo, o 50 
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Gratacap, L. P. A Popular Guide to liinerals 8vo, 

Gray, J. Electrical Influence Machines i2mo, 

Marine Boiler Design iimo, 

Greenhill, G. Dynamics of Mechanical Flight 9vo, 

Gregorius, R. Mineral Waxes. Trans, by C. Salter ismo, 

Grierson, R. Some Modern Methods of Ventilation Svo, 

Griffiths, A. B. A Treatise on Manures i2mo, 

Dental Metallurgy 8vo, 

Gross, E. Hops 8vo, 

Grossman, J. Ammonia and Its Compounds i2mo, 

Groth, L. A. Welding and Cutting Metals by Gases or Electricity. 

(Westminster Series) 8vo, 

Grover, F. Modern Gas and Oil Engines 8vo, 

Gruner, A. Power-loom Weaving 8vo, 

Grunsky, C. E. Topographic Stadia Surveying i6mo, 

Gilldner, Hugo. Internal Combustion Engines. Trans, by H. Diederichs. 

4to, 

C^mther, C. 0. Integration , 8vo, 

Guraen, I^. L. Traverse Tables. folio, half morocco, 

Guy, A. £. Experiments on the Flexure of Beams 8vo, 

Haenigy A. Emery and Emery Industry 8vo, 

Hainbach, R. Pottery Decoration. Trans., by C. Salter i2mo, 

Hale, W. J. Calculations of General Chemistry i2mo. 

Hall, C. H. Chemistry of Paints and Paint Vehicles i2mo. 

Hall, G. L. Elementary Theory of Alternate Current Working Svo, 

Hall, R. H. Governors and Governing Mechanism i2mo, 

Hall, W. S. Elements of the Differential and Integral Calculus Svo, 

Descriptive Geometry Svo volume and a 4to atlas, 

Haller, G. F., and Cunningham, E. T. The Tesla Coil i2mo, 

Halsey, F. A. Slide Valve Gears i2mo, 

: The Use of the Slide Rule. (Science Series No. 114.) i6mo, 

Worm and Spiral Gearing. (Science Series No. 116.) i6mo, 

Hancock, H. Textbook of Mechanics and Hydrostatics Svo, 

Hancock, W. C. Refractory Materials. (Metallurgy Series.) (In Press.) 

Hardy, E. Elementary Principles of Graphic Statics i2mo, 

Haring, H. Engineering Law. 

Vol. I. Law of Contract Svo, 

Harper, J. H. Hydraulic Tables on the Flow of Water ..i6mo, 

Harris, S. M. Practical Topographical Survejdng (In Press.) 

Hafrison, W. B. The Mechanics' Tool-book i2mo. 

Hart, J. W. External Plumbing Work Svo, 

Hints to Plumbers on Joint Wiping Svo, 

Principles of Hot Water Supply .Svo, 

Sanitary Plumbing and Drainage Svo, 

Haskins, C. H. The Galvanometer and Its Uses i6mo, 

Hatt, J. A. H. The Colorist square i2mo, 

Hausbrand, E. Drying by Means of Air and Steam. Trans, by A. C. 

Wright i2mo, 

Evaporating, Condensing and Cooling Apparatus. Trans, by A. C. 

Wright Svo, 
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Hausmann, E. Telegraph Engineering 8vo, *3 00 

Hausner, A. Manufacture of Preserved Foods and Sweetmeats. Trans. 

by A. Morris and H. Robson Svo, *4 %$ 

Hawkesworth, J. Graphical Handbook for Reinforced Concrete Design. 

4to, 

Hay, A. Continuous Current Engineering 8vo, 

Hayes, H. V. Public Utilities, Their Cost New and Depreciation. . .8vo, 

— -Public Utilities, Their Fair Present Value and Return 8vo, 

Heath, F. H. Chemistry of Photography 8vo. (In Press.) 

Heather, H. J. S. Electrical Engineering Svo, 

Heaviside, O. Electromagnetic Theory. Vols. I and U Svo, each. 

Vol. m Svo, 

Heck, R. C. H. The Steam Engine and Turbine Svo, 

Steam-Engine and Other Steam Motors. Two Volumes. 

Vol. I. Thermodynamics and the Mechanics Svo, 

Vol. n. Form, Construction, and Working Svo, 

Notes on Elementary Kinematics Svo, boards, 

Graphics of Machine Forces Svo, boards, 

Heermann, P. Dyers' Materials. Trans, by A. C. Wright i2mo, 

Heidenreich, E. L. Engineers' Pocketbook of Reinforced Concrete, 

i6mo, leather, 
Hellot, Macquer and D'Apligny. Art of Dyeing Wool, Silk and Cotton. Svo, 

Henrici, O. Skeleton Structures Svo, 

Hering, C, and Getman, F. H. Standard Tables of Electro-Chemical 
Equivalents i2mo, 

Hering, D. W. Essentials of Physics for College Students Svo, 

Hering-Shaw, A. Domestic Sanitation and Plumbing. Two Vols. . . Svo, 

Hering-Shaw, A. Elementary Science Svo, 

Herington, C. F. Powdered Coal as *Fuel ^. 8vo, 

Herrmann, G. The Graphical Statics of Mechanism. Trans, by A. P. 

Smith i2mo, 2 00 

Herzfeld, J. Testing of Yarns and Textile Fabrics Svo, *6 25 

Hildebrandt, A. Airships, Past and Present .8vo, 

Hildenbrand, B. W. Cable-Making. (Science Series No. 32.) i6mo, 

Hilditch, T. P. A Concise History of Chemistry i2mo. 

Hill, C. S. Concrete Inspection i6mo, 

Hill, J. W. The Purification of Public Water Supplies. New Edition. 

(In Press,) 
Interpretation of Water Analysis (In Press.) 

Hill, M. J. M. The Theory of Proportion Svo, 

Hillhouse, P. A. Ship Stability and, Trim 8vo, 

Hiroi, I. Plate Girder Construction. (Science Series No. 95.) • • • i6mo, 
— - Statically-Indeterminate Stresses i2mo, 

Hirshfeld, C. F. Engineering Thermodynamics. (Science Series No. 45.) 

i6mo. 
Hoar, A. The Submarine Torpedo Boat i2mo, 

Hobart, H. M. Heavy Electrical Engineering Svo, 

Design of Static Transformers i2mo, 

Electricity Svo, 

Electric Trains Svo, 

Electric Propulsion of Ships Svo, 
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HoUart, J. F. Hard Soldering, Soft Soldering and Brazing unn^ *r 00 

SoblMy W. R. P, The Aritlimetic of Electrical Measurements iTmSp o> 75 

So£^ J. N. Paint and Vamisli Facts and Formulas lanMi, *t 50* 

Bo'l^ ^. The Distribution of Gas Svo;. ♦* 30 

HoUey, A. L. Railway Practice folio, a 00 

Hopkins, N. M. Model Engines and Small Boats lamo, £ 25 

^opkinson, J., Shoolbred, J. N., and Day, R. E. Dynamic Electricity. 

(Science Series No. 71.) i6mo, o 50 

Homer, J. Practical Ironfounding Svo, *2 oo 

Gear Cutting, in Theory and Practice Svo, *3 00 

Homiman, Roy. How to Make the Railways Pay For the War Svo, 3 00 

^^ughton, C. E. The Elements of Mechanics of Materials i2mo, *2 00 

iHotistoun, R. A. Studies in Light Production i2mo, 2 00 

Hovenden, F. Practical Mathematics for Young Engineers i2mo, *i 50 

Howe, G. Mathematics for the Practical Man.. i2mo, '''i 25 

Howorth, J. Repairing and Riveting (^ass, China and Earthenware. 

Svo, paper, i^i 00 

Hoyt, W. E. Chemistry by Experimentation Svo, *o 70 

Hubbard, E. The Utilization of Wood-waste Svo, *3 00 

Hiibner, J. Bleaching and Dyeing of Vegetable and Fibrous Materials. 

(Outlines of Industrial Chemistry.) Svo, *5 00 

Hudson, 0. F. Iron and Steel. (Outlines of Industrial Chemistry.). Svo, *2 00 

Humphrey, J. C. W. Metallography of Strain. (Metallurgy Series.) 

(In Press.) 

Humphreys, A. C. The Business Features of Engineering Practice.. Svo. *i 25 

Hunter, A. Bridge Work Svo. (In Press.) 

Hurst, G. H. Handbook of the Theory of Color Svo, *4 25 

Dictionary of Chemicals and Raw Products , Svo, *6 25 

Lubricating Oils, Fats and Greases Svo, *^ 25 

Soaps Svo, *7 25 

Hurst, G. H., and Simmons, W. H. Textile Soaps and Oils Svo, 4 25 

Hurst, H. E., and Lattey, R. T. Text-book of Physics Svo, *3 00 

Also published in three parts. 

Part I. Dynamics and Heat *i 25 

Part II. Sound and Light *i 25 

Part III. Magnetism and Electricity *i 50 

Hutchinson, R. W.» Jr. Long Distance Electric Power Transmission. 

i2mo, *3 00 
Hutchinson, R. W., Jr., and Thomas, W. A. Electricity in Mining. i2mo9 

(In Press.) 

Hutchinson, W. B. Patents and How to Make Money Out of Thenu 

i2mo, I 00 

Button, W. S. The Works' Manager's Handbook Svo, 6 00 

Hyde, £. W. Skew Arches. (Science Series No. 15.) i6mo, o 50 

Hyde, F. S. Solvents, Oils, Gums, Waxes .Svo, *2 00 

Induction Coils. (Science Series No. 53.) x6mo, o 50 

Ingham, A. E. Gearing. A practical treatise Svo, *2 50 

Ingle, H. Manual of Agricultural Chemistry Svo, *4 25 
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InnesSy C. H. Problems in MjLchine Design lamo, *3 00 

Air Compressors and Blowing Engines i2mo, 

Centrifugal Pumps i2mo, *3 00 

The Fan i2mb, *4 00 

Jacob, A., and Gould, £. S. On the Designing and Construction of 

Storage Reservoirs. (Science Series No. 6) i6mo, o 50 

Jannettaz, £. Guide to the Determination of Rocks. Trans, by G. W. 

Pljrmpton i2mo, i 50 

Jehl, F. Manufacture of Carbons 8vo, 

Jennings, A. S. Commercial Paints and Painting. (Westminster Series.) 

8vo, 

Jennison, F. H. The Manufacture of Lake Pigments 8vo, 

Jepson, G. Cams and the Principles of their Construction Svo, 

Mechanical Drawing Svo (In Preparation.) 

Jervis-Smith, F. J. Dynamometers Svo, 

Jockin, W. Arithmetic of the Gold and Silversmith i2mo, 

Johnson, J. H. Arc Lamps and Accessory Apparatus. (Installation 

Manuals Series.) i2mo, 

Johnson, T. M. Ship Wiring and Fitting. (Installation Manuals Series.) 

i2mo, 

Johnson, W. McA. The Metallurgy of Nickel {In Preparation.) 

Johnston, J. F. W., and Cameron, C. Elements of Agricultural Chemistry 

and Geology i2mo, 

Joly, J. Radioactivity and Geology i2mo, 

Jones, H. C. Electrical Nature of Matter and Radioactivity i2mo, 

Nature of Solution Svo, 

New Era in Chemistry iimo, 

Jones, J. H. Tinplate Industry Svo, 

Jones, M. W. Testing Raw Materials Used in Paint i2mo, 

Jordan, L. C. Practical Railway Spiral i2mo, leather, 

Joynson, F. H. Designing and Construction of Machine Gearing . .8vo, 
Jiiptner, H. F. V. Siderology: The Science of Iron Svo, *6 25 

£app, G< Alternate Current Machinery. (Science Series No. 96.). i6mo, 50 

Kapper, F. Overhead Transmission Lines 4to, 

Keim, A. W. Prevention of Dampness in Buildings Svo, 

Keller, S. S. Mathematics for Engineering Students. 1 2mo, half leather. 

and Knox, W. E. Analytical Geometry and Calculus *2 00 

Kelsey, W. R. Continuous-current Dynamos and Motors 8vo, 

Kemble, W. T., and Underbill, C. R. The Periodic Law and the Hydrogen 

Spectrum 8vo, paper, 

Kemp, J. F. Handbook of Rocks 8vo, 

Kennedy, A. B. W., and Thurston, R. H. Kinematics of Machinery. 

(Science Series No. 54.) i6mo, 

Kennedy, A. B. W., Unwin, W. C, and Well, F. E. Compressed Air! 

(Science Series No. 106.) i6mo 
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Kennedy, R. Electrical Installations. Five Volumes 4to, 

Single Volumes each, 

Flying Machines ; Practice and Design i2mo, 

Principles of Aeroplane Construction 8vo, 

Keonelly, A. £. Electro-dynamic Machinery 8vo, 

Kent, W. Strength of Materials. (Science Series No. 41.) i6mo, 

Kershaw, J. B. C. Fuel, Water and Gas Analysis 8vo, 

Electrometallurgy. (Westminster Series.) 8vo, 

The Electric Furnace in Iron and Steel Production i2mo, 

Electro-Thermal Methods of Iron and Steel Production 8vo, 

Kindelan, J. Trackman's Helper i2mo, 

Kinzbrunner, C. Alternate Current Windings 8vo, 

Continuous Current Armatures 870, 

Testing of Alternating Current Machines 8vo, 

Kirkaldy, A.. W., and Evans, A. D. History and Economics of 
Transport .- 8vo, 

Eirkaldy, W. G. David Kirkaldy's System of Mechanical Testing. .4to, 

Kirkbride, J. Engraving for Illustration 8vo, 

Eirkham, J. E. Structural Engineering 8vo, 

Kirkwood, J. P. Filtration of River Waters 4to, 

Kirschke, A. Gas and Oil Engines i2mo, 

Klein, J. F. Design of a High-speed Steam-engine 8vo, 

Physical Significance of Entropy 8vo, 

Klingenberg, G. Large Electric Power Stations 4to, 

Knight, R.-Adm. A. M. Modern Seamanship 8vo, 

Pocket Edition i2mo, fabrikoid, 

Knott, C. G., and Mackay, J. S. Practical Mathematics 8vo, 

Knox, G. D. Spirit of the Soil i2mo, 

Knox, J. Physico-Chemical Calculations i2mo, 

Fixation of Atmospheric Nitrogen. ( Chemical Monographs. ) . 1 2mo, 

Koester, F. Steam-Electric Power Plants 4to, 

Hydroelectric Developments and Engineering 4to, 

KoUer, T. The Utilization of Waste Products 8vo, *6 50 

Cosmetics , 8vo, 

Koppe, S. W. Glycerine i2mo, 

Kozmin, P. A. Flour Milling. Trans, by M. Falkner 8vo, 

Kremann, R. Application of the Physico-Chemical Theory to Tech- 
nical Processes and Manufacturing Methods. Trans, by H. 
E. Potts 8vo, 

Kretchmar, K. Yarn and Warp Sizing ,t»,t.. tt i.t .» .8vo, 

Laff argue, A. Attack in Trench Warfare 4 • i6mo, 

Lallier, E. V. Elementary Manual of the Steam Engine z2mo, 

Lambert, T. Lead and Its Compounds 8vo, 

Bone Products and Manures 8vo, 

Lambom, L. L. Cottonseed Products 8vo, 

Modem Soaps, Candles, and Glycerin 8vo, 

Lamprecht, R. Recovery Work After Pit Fires. Trans, by C. Salter. 8vo, *6 25 

Lancaster, M. Electric Cooking, Heating and Cleaning Svo, *i 00 

Lanchester, F. W. Aerial Fliglit Two Volumes. 8vo. 

Vol. I. Aerodynamics ^6 00 

Vol. IT. Aerc^oTT^ttcs ♦e 00 
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Lanchester, F. W. The Flying Machine ^ 8vo, *3 00 

Industrial Engineering: Present and Post-War Outlook. ..i2mo, i 00 

Lange, K. R. By-Products of Coal-Gas Manufacture i2m0y 3 00 

Lamer, £. T. Principles of Alternating Currents i2mo. *i 2K 

La Rue, B. F. Swing Bridges. (Science Series No. 107.) i6mo, 05^ 

Lassar-Cohn. Dr. Modem Scientific Chemistry. Trans, by M. M. 

Pattison Muir i2mo, *2 00 

Latimer, L. H., Field, C. J., and Howell, J. W. Incandescent Electric 

Lighting. (Science Series No. 57.) i6mo, o 50 

Latta, M. N. Handbook of American Gas-Engineering Practice . . . 8vo, *4 50 

American Producer Gas Practice 4to, *6 00 

Laws, B. C. Stability and Equilibrium of Floating Bodies 8vo, *$ 50 

Lawson, W. R. British Railways: A Financial and Commercial 

Survey 8vo, 200 

Leask, A. R. Breakdowns at Sea i2mo, 2 00 

Refrigerating Machinery i2mo, 2 00 

Lecky, S. T. S. "Wrinkles" in Practical Navigation 8vo, 10 00 

Pocket Edition i2mo, 4 50 

Danger Angle i6mo, 2 50 

Le Douz, M. Ice-Making Machines. (Science Series No. 46.) . . i6mo, o 50 

Leeds, C. C. Mechanical Drawing for Trade Schools .oblong 4to, *2 00 

Mechanical Drawing for High and Vocational Schools 4to, *i 25 

Lef^vre, L. Architectural Pottery. Trans, by H. K. Bird and W. M. 

Binns 4to, *8 50 

Lehner, S. Ink Manufacture. Trans, by A. Morris and H. Robson.8vo, '^'s 00 

Lemstrom, S. Electricity in Agriculture and Horticulture 8vo, *i 50 

Letts, E. A. Fundamental Problems in Chemistry 8vo, ""2 00 

Le Van, W. B. Steam-Engine Indicator. (Science Series No. 78.)i6mo, o 50 

Lewes, V. B. Liquid and Gaseous Fuels. (Westminster Series.) . .8vo, *2 00 

Carbonization of Coal 8vo, *5 00 

Lewis, L. P. Railway Signal Engineering Svo, *3 50 

Lewis Automatic Machine Rifle ; Operation of i6mo, ""o 75 

Licks, H. E. Recreations in Mathematics i2mo, ""i 25 

Lieber, B. F. Lieber's Five Letter American Telegraphic Code .8vo, '''is 00 

^— Spanish Edition 8vo, *i5 00 

French Edition 8vo, *i5 00 

Terminal Index " Svo, *2 50 

Lieber's Appendix . . . ; folio, *i5 00 

Handy Tables 4to, *2 50 

Bankers and Stockbrokers' Code and Merchants and Shippers' 

Blank Tables Svo, *i5 00 

100,000,000 Combination Code Svo, *io 00 

Engineering Code Svo, *I2 50 

Livermore, V. P., and Williams, J. How to Become a Competent Motor- 
man i2mo, *i 00 

Livingstone, R. Design and Construction of Commutators Svo, *2 25 

Mechanical Design and Construction of Generators Svo, *3 50 

Lloyd, S. L. Fertilizer Materials i2mo, 2 00 

Lobben, P. Machinists' and Draftsmen's Handbook Svo, 2 50 

Lockwood, T. D. Electricity. Magnetism, and Electro-telegraph .. .Svo, 250 
Electrical Measurement and the Galvanometer i2mo, o 75 
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Lodge, O. J. Elementaxy Mechanics I2m0y z 50 

Signalling Across Space without Wires 8vo, *2 00 

Loewenstein, L. C, and Crissey, C. P. Centrifugal Pumps ''4 50 

Lomazy J. W. Cotton Spinning lamo, i 50 

Lord, R. T. Decorative and Fancy Fabrics 8vo, *4 25 

Loring, A. £. A Handbook of the Electromagnetic Telegraph i6mo o 50 

—— Handbook. (Science Series No. 39.) 16m, o 500 

Lovell, D. H. Practical Switchwork i2mo, *i 00 

Low, D. A. Applied Mechanics (Elementary) i6mo, o 80 

Lubschez, B. J. Perspective i2mo, *i 50 

Lucke, C. E. Gas Engine Design 8vo, *3 00 

Power Plants: Design, Efficiency, and Power Costs. 2 vols. 

(In Preparation.) 

Luckiesh, M. Color and Its Application : . . .8vo, *$ 00 

Light and Shade and Their Applications 8vo, *2 50 

Lunge, G. Coal-tar and Ammonia. Three Volumes 8vo, *2$ 00 

Technical Gas Analysis 8vo, *4 50 

— — Manufacture of Sulphuric Acid and Alkali. Four Volumes 8vo, 

Vol. I. Sulphuric Acid. In three parts *i8 00 

Vol. I. Supplement 8vo, 5 00 

Vol. n. Salt Cake, Hydrochloric Acid and Leblanc Soda. In two 
parts (In Press.) 

Vol. III. Ammonia Soda (In Press.) 

Vol. IV. Electrolytic Methods (In Press.) 

Technical Chemists* Handbook i2mo, leather, *4 00 

Technical Methods of Chemical Analysis. Trans, by C. A. Keane 

i^ collaboration with the corps of specialists. 

Vol. I. In two parts 8vo, *i5 00 

Vol. n. In two parts 8vo, *i8 00 

Vol. III. In two parts 8vo, *i8 00 

The set (3 vols.) complete *5o 00 

Luquer, L. M. Minerals in Rock Sections . . .* 8vo, *i 50 

MacBride, J. B. A Handbook of Practical Shipbuilding, 

i2mo, fabrikoid, 2 00 

Macewen, H. A. Food Inspection 8vo, ^2 50 

Mackenzie, N. F. Notes on Irrigation Works 8vo, *2 50 

Mackie, J. How to Make a Woolen Mill Pay 8vo, *2 25 

Maguire, Wm. R. Domestic Sanitary Drainage and Plumbing . . . .8vo, 4 00 

Malcolm, C. W. Textbook on Graphic Statics 8vo, *3 00 

Malcolm, H. W. Submarine Telegraph Cable 8 50 

Mallet, A. Compound Engines. Trans, by R. R. Buel. (Science Series 

No. 10.) . , i6mo, 

Mansfield, A. N. Electro-magnets. (Science Series No. 64.) ... i6mo, o 50 

Marks, E. C. R. Construction of Cranes and Lifting Machinery. .lamo, "^2 00 

Construction and Working of Ptimns i2mo, 

Manufacture of Iron and Steel Ttibes i2mo, *2 00 

Mechanical Engineering Materials i2mo, '''i 50 

Marks, 6. C. Hydraulic Power Engineering 8vo, 4 50 

Inventions, Patents and Designs i2mo, *i 00 

Marlow, T. G. Drying Machinery *ind Practice 8vo, *$ 00 
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Alarsh, C. F. Concise Treatise on Reinforced Concrete 8vo, *2 50 

— — Reinforced Concrete Compression Member Diagram. Mounted on 

Cloth Boards ♦! .50 

Marsh, C. F., and Dunn, W. Manual of Reinforced Concrete and Con- 
crete Block Construction i6mo, fabrikoid (In Press.) 

Marshall, W. J., and Sankey, H. R. Gas Engines. (Westminster Series.) 

8vo, 

Martin, G. Triumphs and Wonders of Modern Chemistry 8vo, 

Modern Chemistry and Its Wonders 8vo, 

Martin, N. Properties and Design of Reinforced Concrete i2mo, 

■Martin, W. D. Hints to Engineers lamo, 

Massie, W. W., and Underbill, C. R. Wireless Telegraphy and Telephony. 

i2mo, 
JSAathot, R. E. Internal Combustion Engines Svo, 

Maurice, W. Electric Blasting Apparatus and Explosives Svo, 

Shot Firer's Guide 8vo,, 

Maxwell, F. Sulphitation in White Sugar Manufacture i2mo, 

Maxwell, J. C. Matter and Motion. (Science Series No. 36.). 

i6mo, o 50 
Maxwell, W. H., and Brown, J. T. Encyclopedia of Municipal and Sani- 
tary Engineering 4to, 

Mayer, A. M. Lecture Notes on Physics Svo, 

Mayer, C, and Slippy, J. C. Telephone Line Construction Svo, 

McCuUough, E. Practical Surveying i2mo, 

Engineering Work in Cities and Towns Svo, 

Reinforced Concrete i2mo, 

McCuUough, R. S. Mechanical Theory of Heat Svo, 

JJiIcGibbon. W. C. Indicator Diagrams for Marine Engineers 8vo, 

Marine Engineers' Drawing Book oblong 4to, 

M[cGibbon, W. C. Marine Engineers Pocketbook i2mo, 

lilclntosh, J. G. Technology of Sugar Svo, 

Industrial Alcohol Svo, 

Manufacture of Varnishes and Kindred Industries. Three Volumes. 

Svo. 

Vol. I. Oil Crushing, Refining and Boiling 

Vol. II. Varnish Materials and Oil Varnish Making *6 25 

Vol. III. Spirit Varnishes and Materials **? 25 

McKay, C. W. Fundamental Principles of the Telephone Business. 

Svo. (In Press.) 

McKillop, M., and McKillop, A. D^ Efficiency Methods i2mo, 

lyicKnight, J. D., and Brown, A. W. Marine Multitubular Boilers 

McMaster, J. B. Bridge and Tunnel Centres. (Science Series No. 20.) 

i6mo, 
McMechen, F. L. Tests for Ores, Minerals and Metals i2mo, 

Mcpherson, J. A. Water-works Distribution Svo, 

Meade, A. Modern Gas Works Practice Svo, 

Meade, R. K. Design and Equipment of Small Chemical Laboratories, 

Svo, 

Melick, C. W. Dairy Laboratory Guide i2mo, 

Mensch, L. J. Reinforced Concrete Pocket Book i6mo, leather, 

Merck, E. Chemical Reagents; Their Purity and Tests. Trans, by 

H. E. Schenck Svo, 

Meriva!e, J. H. Notes and Formulae for Mining Students i2mo, 

Merritt, Wm. H. Field Testing for Gold and Silver i6mo, leather, 
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Mertens. Tactics and Technique of River Crossings. Translated by 

W. Kruger 8vo, 2 50 

Mierzinski, S. Waterproofing of Fabrics. Trans, by A. Morris and H. 

Robson 8vo, 

Miessner, B. F. Radio Dynamics i2mo. 

Miller, G. A. Determinants. (Science Series No 105.) i6mo, 

Miller, W. J. Introduction to Historical Geology i2mo, 

Milroy, M. E. W. Home Lace-making i2mo, 

Mills, C. N. Elementary Mechanics for Engineers 8vo, 

Mitchell, C. A. Mineral and Aerated Waters 8vo, 

Mitchell, C. A., and Prideauz, R. M. Fibres Used in Textile and Allied 

Industries 8vo, *3 00 

Mitchell, C. F., and G. A. Building Construction and Drawing. i2mo. 

Elementary Course *i 50 

Advanced Course *2 50 

Monckton, C. C. F. Radiotelegraphy. (Westminster Series.) 8vo, 

Monteverde, R. D. Vest Pocket Glossary of English-Spanish, Spanish- 
English Technical Terms 64mo, leather, 

Montgomery, J. H. Electric Wiring Specifications i6mo, 

Moore, E. C. S. New Tables for the Complete Solution of Ganguillet and 

Kutter's Formula Svo, 

Moore, Harold. Liquid Fuel for Internal Combustion Engines. . .Svo, 
Morecroft, J. H., and Hehre, F. W. Short Course in Electrical Testing. 

Svo, 

Morgan, A. P. Wireless Telegraph Apparatus for Amateurs i2mo, 

Morgan, C. £. Practical Seamanship for the Merchant Marine, 

i2mo, fabrikoid (In Press.) 

Moses, A. J. The Characters of Crystals Svo, 

and Parsons, C. L. Elements of Minetalogy Svo, 

Moss, S.A. Elements of Gas Engine Design. (Science Series No.i2i.)i6mo, 

The Lay-out of Corliss Valve Gears. (Science Series No. 1 19.) i6mo, 

Mulford, A. C. Boundaries and Landmarks i2mo, 

MuUin, J. P. Modem Moulding and Pattern-making i2mo, 

Munby, A. E. Chemistry and Physics of Building Materials. (West- 
minster Series.) Svo, 

Murphy, J- G. Practical Mining i6mo, 

Murray, J. A. Soils and Manures. (Westminster Series.) Svo, 

Nasmith, J. The Student's Cotton Spinning. Svo, 

Recent Cotton Mill Construction i2mo, 

Neave, G. B., and Heilbron, I. M. Identification of Organic Compounds. 

i2mo, 

Neilson, R. M. Aeroplane Patents Svo, 

Nerz, F. Searchlights. Trans, by C. Rodgers Svo, 

Neuberger, H., and Noalhat, H. Technology of Petroleum. Trans, by 

J. G. Mcintosh Svo, *io 00 

Newall, J. W. Drawing, Sizing and Cutting Bevel-gears Svo, i 50 

Newbigin, M. I., and Flett, J. S. James Geikie, the Man and the 

Geologist Svo, 3 go 

Ne wbeging, T. Handbook for Gas Engineers and Managers Svo, H 50 

Newell, F. H., and Drayer, C. E. Engineering as a Career. .x2mo, cloth, ^'i 00 

paper, o 75 

Nicol, G. Ship Construction and Calculations Svo, '''lo 00 

Nipher, F. E. Theory of Magnetic Measurements i2mo, i 00 
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Hisbet, H. Grammar of Textile Design Bwo, 

ITolan, H. The Telescope. (Science Series No. 51.) , . i6mo, 

Horie, J. W. Epitome of Nayigation (a Vols.) octayo, 

• A Complete Set of Nautical Tables with Explanations of Their 

Use octavo, 

North, H. B. Laboratory Experiments in General Chemistry iimo, 

lYugent, £. Treatise on Optics . i2mo, 

O'Connor, H. The Gas Engineer's Pocketbook xsmo, leather. 

Ohm, G. S., and Lockwood, T. D. Galvanic Circvit Translated by 

William Francis. (Science Series No. 102 ^ i6mo, 

Olsen, J. C. Text-book of Quantitative Chemic<il Analysis 8vo, 

Olsson, A. Motor Control, in Turret Turning and Gun Elevating. (U. S. 

Navy Electrical Series, No. i.) iimo, paper, 

Ormsby, M. T. M. Surveying iimo 

Oudin, M. A. Standard Polyphase Apparatus and Systems. 8vo, 

Owen, D. Recent Physical Research 8vo, 

Pakes, W. C. C, and Nankivell, A. T. The Science of Hygiene : .8vo, 

Palaz, A. Industrial Photometry. Trans, by G. W. Patterson, Jr .. 8vo, 

Palmer, A. R. Electrical Experiments lamo, 

Magnetic Measurements and Experiments lamo, 

Pamely, C. Colliery Manager's Handbook 8vo, *io 00 

Parker, P. A. M. The Control of Water Svo, *5 00 

Parr, G. D. A. Electrical Engineering Measuring Instruments Svo, *3 50 

Parry, E. J. Chemistry of Essential Oils and Artificial Perfumes 10 00 

Foods and Drugs. Two Volumes. 

Vol. I. Chemical and Microscopical Analysis of Foods and Drugs. '''10 00 

Vol. II. Sale of Food and Drugs Act *4 25 

and Coste, J. H. Chemistry of Pigments Svo, *6 50 

Parry, L. Notes on Alloys Svo, '"3 50 

Metalliferous Wastes Svo, *2 50 

Analysis of Ashes and Alloys Svo, *2 50 

Parry, L. A. Risk and Dangers of Various Occupations Svo, "^4 25 

Parshall, H. F., and Hobart, H. M. Armature Windings 4to, *7 50 

Electric Railway Engineering 4to, *io 00 

Parsons, J. L. Land Drainage Svo, 

Parsons, S. J Malleable Cast Iron 8vo, 

Partington, J. R. Higher Mathematics for Chemical Students. .i2mo, 

Textbook of Thermodynamics Svo, 

The Alkali Industry Svo, 

Passmore, A. C. Technical Terms Used in Architecture Svo, 

Patchell, W. H. Electric Power m Mines 8vo, 

Paterson, G. W. L. Wiring Calculations i2mo, 

Electric Mine Signalling Installations i2mo, 

Patterson, D. The Color Printing of Carpet Yams Svo, 

— Color Matching on Textiles Svo, 

Textile Color Mixing Svo, 

Paulding, C. P. Condensation of Steam in Covered and Bare Pipes . . 8vo, 

— Transmission of Heat through Cold-storage Insulation 12 mo, 

Payne, D. W. Iron Founders' Handbook Svo, 

Peckham, S. F. Solid Bitumens Svo, 

Peddle, R. A. Engineering and Metallurgical Books lamo, 

Peirce, B. System of Analytic Mechanics 4to, 

Linnear Associative Algebra 4to, 

Pendred, V. The Railway Locomotive. (Westminster Series.) Svo, 
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Perldn, F. M. Practical Methods of Inorganic Chemistry z2mo, 

Perrin, J. Atoms 8vo, 

and J Aggers, £. M. Elementary Chemistry iimo, 

Perrine, F. A. C. Conductors for Electrical Distribution 8vo, 

Petit, G. White Lead and Zinc White Paints Svo, 

Petit, R. How to Build an Aeroplane. Trans, by T. O'B. Hubbard, ^nd 

J. H. Ledeboer 8vo, 

Pettit, Lieut. J. S. Graphic Processes. (Science Series No. 76.) . . . i6mo, 
Philbrick, P. H. Beams and Girders. (Science Series No. 88.) . . . i6mo, 

Phillips, J. Gold Assa3nng Svo, 

Dangerous Goods Svo, 

Phin, J. Seven Follies of Science i2mo, 

Pickworth, C. N. The Indicator Handbook. Two Volumes. . iimo, each, 

Logarithms for Beginners Z2mo> boards, 

'The Slide Rule i2mo, 

Pilcher, R. B., and Butler- Jones, F. What Industry Owes to Chemical 

Science lamo, 

Plattner's Manual of Blow-pipe Analysis. Eighth Edition, revised. ' Trans. 

by H. B. Cornwall Svo, 

Plympton, G. W. The Aneroid Barometer. (Science Series No. 35.) i6mo, 

How to become an Engineer. (Science Series No. 100.) i6mo, 

Van Nostrand's Table Book. (Science Series No. 104.) i6mo, 

Poehet, M. L. Steam Injectors. Translated from the French. (Science 

Series No. 29.) v i6mo, 

Pocket Logarithms to Four Places. (Science Series No. 65.) z6mo, 

leather, 

Polleyn, F. Dressings and Finishings for Textile Fabrics Svo, 

Pope, F. G. Organic Chemistry lamo, 

Pope, F. L. Modern Practice of the Electric Telegraph Svo, 

Popplewell, W. C. Prevention of Smoke Svo, 

Strength of Materials Svo, 

Porritt, B. D. The Chemistry of Rubber. (Chemical Monographs, 

No. 3.) i2mo, 

Porter, J. R. Helicopter Flying Machine i2mo, 

Potts, H. E. Chemistry of ihe Rubber Industry. (Outlines of Indus- 

• trial Chemistry) Svo, 

Practical Compounding cf Oils, Tallow and Grease Svo, 

Pratt, K. Boiler Draught i2mo, 

High Speed Steam Engines Svo, 

Pray, T., Jr. Twenty Years with the Indicator Svo, 

Steam Tables and Engine Constant Svo, 

Prelini, C. Earth and Rock Excavation Svo, 

Graphical Determination of Earth Slopes Svo, 

Tunneling. New Edition Svo, 

— — Dredging. A Practical Treatise Svo, 

Prescott, A. B. Organic Analysis Svo, 

Prescott, A. B., and Johnson, O. C. Qualitative Chemical Analysis. . . Svo, 
Prescott, A. B., and Sullivan, E. C. First Book in Qualitative Chemistry. 

i2mo, 

Prideaux, E. B. R. Problems in Physical Chemistry Svo, 

The Theory and Use of Indicators Svo, 

Primrose, G. S. C. Zinc. (Metallurgy Series.) (In Press.) 
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Prince, G. T. Flow of Water i2mo, 

Pull, E. Modern Steam Boilers 8vo, 

Pullen, W. W. F. Application of Graphic Methods to the Design of 

Structures * i2mo, 

Injectors: Theory, Construction and Working. iimo, 

^Indicator Diagrams 8vo, 

-J- — • Engine Testing 8vo, 

putsch, A. Gas and Coal-dust Firing Svo, 

Pynchon, T. R. Introduction to Chemical Physics Svo, 

Rafter G. W Mechanics of Ventilation. (Science Series No. 33.) . i6mo, 

Potable Water. (Science Series No^ 103.) i6mo, 

Treatment of Septic Sewage. (Science Series No. 118.). ..i6mo, 

Rafter, G. W., and Baker, M. N. Sewage Disposal in the United States. 

4to, 

Raikes, H. P. Sewage Disposal Works Svo, 

Randau, P. Enamels and Enamelling 8vo, 

Rankine, W. J. M. Applied Mechanics Svo, 

Civil Engmeering Svo, 

Machinery and Millwork Svo, 

The Steam-engine and Other Prime Movers. Svo, 

Rankine, W. J. M., and Bamber, £. F. A Mechanical Text-book. . . . Svo, 

Ransome, W. R. Freshman Mathematics i2mo, 

Raphael, F. C. Localization of Faults in Electric Light and Power Mains. 

Svo, 

Rasch, E. Electric Arc Phenomena. Trans, by K. Tornberg 8vo, 

Rathbone, R. L. B. Simple Jewellery Svo, 

Rateau, A. Flow of Steam through Nozzles and Orifices. Trans, by H. 

B. Brydon Svo 

Rausenberger, F. The Theory of the Recoil Guns Svo, *$ 00 

Rautenstrauch, W. Notes on the Elements of Machine Design . Svo, boards, 
Rautenstrauch, W., and Williams, J. T. Machine Drafting and Empirical 
Design. 

Part 'I. Machine Drafting Svo, 

Part II. Empirical Design {In Preparation.) 

Raymond, E. B. Alternating Current Engineering i2mo, *2 50 

Rayner, H. Silk Throwing and Waste Silk Spinning Svo, 

Recipes for the Color, Paint, Varnish, Oil, Soap and Drysaltery Trades, 

8vo, *6 50 
Recipes for Flint Glass Making i2mo, *5 25 

Redfem, J. B., and Savin, J. Bells, Telephones (Installation Manuals 

Series.) i6mo, ♦o 50 

Redgrove, H. S. Experimental Mensuration i2mo, '''i 25 

Redwood, B. Petroleum. (Science Series No. 92.) i6mo, o 50 

Reed, S. Turbines Applied to Marine Propulsion *5 00 

Reed's Engineers' Handbook 8vo, *9 00 

Key to the Nineteenth Edition of Reed's Engineers' Handbook. .8vo, 4 00 

Useful Hints to Sea-going Engineers i2mo, 3 00 

Reid, E. E. Introduction to Research in Organic Chemistry. (In Press.) 

Reid, H. A. Concrete and Reinforced Concret>^ Construction 8vo, *5 00 

Reinhardt, C W. Lettering for Draftsmen, Engineers, and Students. 

oblong 4to, boards, i 00 
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Reinhardt, C. W. The Technic of Mechanical Drafting, 

oblong, 4to, boards, *i oo 
Reiser, F. Hardening and Tempering of Steel. Trans, by A. Morris and 

H. Robson iimo, *3 oo 

Reiser, N. Faults in the Manufacture of Woolen Goods. Trans, by A. 

Morris and H. Robson Svo, *s oo 

Spinning and Weaving Calculations Svo, *6 2$ 

Renwick, W. G. Marble and Marble Working Svo, 5 00 

Reuleaux, F. The Constructor. Trans, by H. H. Suplee 4to, '''4 00 

Reuterdahl, A. Theory and Design of Reinforced Concrete Arches. Syo, '^'a 00 

Rey, Jean. The Range of Electric Searchlight Projectors Svo, *4 50 

Reynolds, O., and Idell, F. £. Triple Expansion Engines. (Science 

Series No. 99.) i6nio, o 50 

Rhead, G. F. Simple Structural Woodwork lamo, *i 25 

Rhodes, H. J. Art of Lithography 8vo, 6 50 

Rice, J. M., and Johnson, W. W. A New Method of Obtaining the Differ- 
ential of Functions i2mo, o 50 

Richards, W. A. Forging of Iron and Steel lamo, i 50 

Richards, W. A., and North, H. B. Manual of Cement Testing. . . . i2mo, *i 50 

Richardson, J. The Modern Steam Engine 8vo, *3 50 

Richardson, S. S. Magnetism and Electricity i2mo, *2 00 

Rideal, S. Glue and Glue Testing Svo, *6 50 

Riesenberg, F. The Men on Deck lamo, 3 00 

Standard Seamanship for the Merchant Marine. i2mo (In Press.) 

Rimmer, E. J. Boiler Explosions, Collapses and Mishaps Svo, *i 75 

Rings, F. Reinforced Concrete in Theory and Practice i2mo, *4 5c 

Reinforced Concrete Bridges 4to, *5 00 

Ripper, W. Course of Instruction in Machine Drawing folio, *6 00 

Roberts, F. C. Figure of the Earth. (Science Series No. 79.) i6mo, o 50 

Roberts, J., Jr. Laboratory Work in Electrical Engineering Svo, *2 00 

Robertson, L. S. Water-tube Boilers Svo, 2 00 

Robinson, J. B. Architectural Composition Svo, *2 50 

Robinson, S. W. Practical Treatise on the Teeth of Wheels. (Science 

Series No. 24.) i6mo, o 5c 

^- — Railroad Economics. (Science Series No. 59.) i6mo, o 50 

Wrought Iron Bridge Members. (Science Series No. 60.) i6mo, o 50 

Robson, J. H. Machine Drawing and Sketching 8vo, *2 00 

Roebling, J. A. Long and Short Span Railway Bridges folio* 25 00 

Rogers, A. A Laboratory Guide of Industrial Chemistry Svo, 2 00 

. Elements of Industrial Chemistry i2mo, *3 00 

Manual of Industrial Chemistry Svo, *5 00 

Rogers, F. Magnetism of Iron Vessels. (Science Series No. 30.) . i6mo, o 5o 

Rohland, P. Colloidal and Crystalloidal State of Matter. Trans, by 

W. J. Britland and H. E. Potts i2mo, *i 25 

RoUinson, C. Alphabets Oblong, i2mo, *i 00 

Rose, J. The Pattern-makers' Assistant Svo, 2 50 

Key to Engines and Engine-running i2mo, 2 50 

Rose, T. K. The Precious Metals. (Westminster Series.) Svo, *2 00 

Rosenhain, W. Glass Manufacture. (Westminster Series.) Svo, *2 00 

Physical Metallurgy, An Introduction to. (Metallurgy Series.) 

Svo, *3 50 

Roth, W. A. Physical Chemistry Svo, *2 00 
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Rowan, F. J. Practical Physics of th^ Modern Steam-boiler 8vo, 

and Idell, F. £. Boiler Incrustation and Corrosion. (Science 

Series No. 27.) i6mo, 

Roxburgh, W. General Foundry Practice. (Westminster Series.) .8vo, 
Ruhmer, £. Wireless Telephony. Trans, by J. Erskine-Murray. .8vo, 

Russell, A. Theory of Electric Cables and Networks 8vo, 

Rust, A. Practical Tables for Navigators and Aviators 8vo, 

Rutley, F. Elements of Mineralogy. i2mo, 

Sandeman, E. A. Notes on the Manufacture of Earthenware. ..i2mo, 

Sanford, P. G. Nitro-explosives 8vo, 

Saunders, C. H. Handbook of Practical Mechanics i6mo, 

leather, 

Sayers, H. M. Brakes for Tram Cars 8vo, 

Scheele, C. W. Chemical Essays 8vo, 

Scheithauer, W. Shale Oils and Tars 8vo, 

Scherer, R. Casein. Trans, by C. Salter. 8vo, 

Schidrowitz, P. Rubber, Its Production and Industrial Uses 8vo, 

Schindler, K. Iron and Steel Construction Works i2mo, 

Schmall, C. N. First Course in Analytic Geometry, Plane and Solid. 

i2mo, half leather, 
Schmeer, L. Flow of Water 8vo, 

Schumann, F. A Manual of Heating and Ventilation i2mo, leather, 

Schwarz, E. H. L. Causal Geology 8vo, 

Schweizer, V. Distillation of Resins 8vo, 

Scott, W. W. Qualitative Analysis. A Laboratory Manual. New 

Edition 2 50 

Standard Methods of Chemical Analysis 8vo, *6 00 

Scribner, J. M. Engineers* and Mechanics' Companion. .i6mo, leather, i 50 

Scudder, H. Electrical Conductivity and Ionization Constants of 

Organic Compounds 8vo, 

Seamanship, Lectures on i2mo (In Press.) 

Searle, A. B. Modem Brickmaking 8vo, 

Cement, Concrete and Bricks : 8vo, 

Searle, G. M. ''Sumners' Method." Condensed and Improved. 

(Science Series No. 124.) i6mo, 

Seaton, A. E. Manual of Marine Engineering 8vo 

Seaton, A. E., and Rounthwaite, H. M. Pocket-book of Marine Engi- 
neering i6mo, leather, 

Seeligmann, T., Torrilhon, G. L., and Falconnet, H. India Rubber and 

Gutta Percha. Trans, by J. G. Mcintosh 8vo, 

Seidell, A. Solubilities of Inorganic and Organic Substances 8vo, 3 00 

Seligman, R. Aluminum. (Metallurgy Series.) (In Press.) 

Sellew, W. H. Steel Rails 4to, *io 00 

Railway Maintenance Engineering i2mo, *2 50 

Senter, G. Outlines of Physical Chemistry i2mo, *2 00 

■ Text-book of Inorganic Chemistry i2mo, *3 00 

Sever, G. F. Electric Engineering Experiments 8vo, boards, *i 00 

Sever, G. F., and Townsend, F. Laboratory and Factory Tests in Elec- 
trical Engineering 8vo, *2 50 

Sewall, C. H. Wireless Telegraphy 8vo, *2 00 

— Lessons in Telegraphy i2mo, *i 00 
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Sewell, T. The Construction of D3mamo8 Svo, 

Sexton, A. H. Fuel and Refractory Materials i2mo, 

Chemistry of the Materials of Engineering iimo, 

Alloys (Non-Ferrous) 8vo, 

Sexton, A. H., and Primrose, J. S. G. The Metallurgy of Iron and Steel. 

8yo, 
Seymour, A. Modern Printing Inks Svo, 

Shaw, Henry S. H. Mechanical Integrators. (Science Series No. 83.) 

i6mo, 

Shaw, S. History of the Staffordshire Potteries Svo, 

Chemistry of Compounds Used in Porcelain Manufacture. .. .Svo, '*'6 00 

Shaw, T. R. Driving of Machine Tools i2mo, 

Precision Grinding Machines i2mo, 

Shaw, W. N. Forecasting Weather Svo, 

Sheldon, S., and Hausmann, £. Direct Current Machines lamo, 

— r- Alternating Current Machines i2mo, 

Sheldon, S., and Hausmann, £. Electric Traction and Transmission 
Engineering i2mo, 

Physical Laboratory Experiments, for Engineering Students. .Svo, 

Shields, J. E. Notes on Engineering Construction i2mo, 

Shreve, S. H. Strength of Bridges and Roofs Svo, 

Shunk, W. F. The Field Engineer i2mo, fabrikoid, 

Simmons, W. H., and Appleton, H. A. Handbook of Soap Manufacture, 

Svo, 
Simmons, W. H., and Mitchell, C. A. Edible Fats and Oils Svo, 

Simpson, G. The Naval Constructor i2mo, fabrikoid, 

Simpson, W. Foundations Svo. {In Press.) 

Sinclair, A. Development of the Locomotive Engine. . . Svo, half leather, 
Sindall, R. W. Manufacture of Paper. (Westminster Series.) . . . .Svo, 

Sindall, R. W., and Bacon, W. N. The Testing of Wood Pulp Svo, 

Sloane, T. O'C. Elementary Electrical Calculations i2mo, 

Smallwood, J. C. Mechanical Laboratory Methods. (Van Nostrand's 
Textbooks.) i2mo, fabrikoid. 

Smith, C. A. M. Handbook of Testing, MATERIALS Svo, 

Smith, C. A. M., and Warren, A. G. New Steam Tables Svo, 

Smith, C. F. Practical Alternating Currents and Testing Svo, 

Practical Testing of Dynamos and Motors Svo, 

Smith, F. A. Railway Curves i2mo, 

Standard Turnou ts on Americ an Railroads i2mo, 

Maintenance of Way Standards i2mo. 

Smith, F. E. Handbook of General Instruction for Mechanics . . . i2mo, 

Smith, G. C. Trinitrotoluenes and Mono- and Dinitrotoluenes, Their 

Manufacture and Properties i2mo. 

Smith, H. G. Minerals and the Microscope i2mo. 

Smith, J. C. Manufacture of Paint Svo, 

Smith, R. H. Principles of Machine Work i2mo, 

Advanced Machine Work i2mo, 

Smith, W. Chemistry of Hat Manufacturing T2mo, 

Snell, A. T. Electric Motive Power Svo, ♦400 

Snow, W. G. Pocketbook of Steam Heating and Ventilation. (In Press.) 

Snow, W. G., and Nolan, T. Ventilation of Buildings. (Science Series 

No. 5.) i6mo, o 50 

Soddy, F. Radioactivity Svo, *$ 00 



♦3 


00 


*2 


50 


♦2 


50 


*3 


00 


♦6 


50 


*3 


00 





50 


3 


00 


*6 


00 


*2 


50 


4 


50 


♦3 


50 


*2 


50 


*2 


50 


*2 


50 


*I 


25 


I 


50 


3 


50 


2 


50 


*5 


00 


*4 50 


*5 


00 


5 


00 


*2 


00 


♦2 


50 


*2 


00 


*3 


00 


*2 


50 


*I 


35 


*3 


50 


*3 


00 


*i 


00 


*i 


00 


*i 


50 


I 


50 


2 


00 


*i 


25 


*3 


50 


*3 


GO 


*4 50 



D. VAN NOSTRAND CO/S SHORT TITLE CATALOG 27 

Solomon, M. Electric Lamps. (Westminster Series.) Svo, * *2 00 

Somerscales, A. N. Mechanics for Marine Engineers i2mo, ^"2 00 

Mechanical and Marine Engineering Science Svo, ^"5 00 

Sothem, J. W. The Marine Steam Turbine 8vo, *i5 00 

Verbal Notes and Sketches for Marine Engineers 8vo, *g 00 

Sothern, J. W., and Sothem, R. M. Elementary Mathematics for 

Marine Engineers i2mo, '''i 50 

Simple Problems in Marine Engineering Design Z2m0| 

Southcombe, J. £. Chemistry of the Oil Industries. (Outlines of In- 
dustrial Chemistry.) 8vo, *3 00 

Soxhlet, D. H. Dyeing and Staining Marble. Trans, by A. Morris and 

H. Robson 8vo, *3 00 

Spangenburg, L. Fatigue of Metals. Translated by S. H. Shreve. 

(Science Series No. 23.) i6mo, 50 

Specht, G. J., Hardy, A. S., McMaster, J. B., and Walling. Topographical 

Surveying. (Science Series No. 72.) i6mo, o 50 

Spencer, A. S. Design of Steel-Framed Sheds Svo, '*'3 50 

Speyers, C. L. Text-book of Physical Chemistry 8vo, *i 50 

Spiegel, L. Chemical Constitution and Physiological Action. ( Trans. 

by C. Luedeking and A. C. Boylston.) i2mo, *i 25 

Sprague, E. H. Hydraulics 12010, i 50 

Elements of Graphic Statics 8vo, 2 50 

Stability of Masonry i2mo, i 50 

Elementary Mathematics for Engineers i2mo, *2, 50 

Stability of Arches i2mo, i 50 

Strength of Structural Elements i2mo, 2 00 

Stahl, A. W. Transmission of Power. (Science Series No. 28.) . i6mo, 

Stahl, A. W., and Woods, A. T. Elementary Mechanism i2mo, *2 00 

Staley, C, and Pierson, G. S. The Separate System of Sewerage. . .Svo, *3 00 

Standage, H. C. Leatherworkers* Manual Svo, *4 50 

Sealing Waxes, Wafers, and Other Adhesives Svo, *2 50 

Agglutinants of all Kinds for all Purposes i2mo, *4 50 

Stanley, H. Practical Applied Physics. {In Press.) 

iStansbie, J. H. Iron and Steel. (Westminster Series.) Svo, *2 00 

Steadman, F. M. Unit Photography i2mo, *2 00 

Stecher, 6. E. Cork. Its Origin and Industrial Uses i2mo, z 00 

Steinheil, A., and Voit, E. Applied Optics 8vo, 5 00 

•Steinman, D. B. Suspension Bridges and Cantilevers. (Science Series 

No. 127.) o 50 

Melan's Steel Arches and Suspension Bridges Svo, *3 00 

Stevens, E. J. Field Telephones and Telegraphs i 20 

Stevens, H. P. Paper Mill Chemist lomo, *4 25 

Stevens, J. S. Theory of Measurements i2mo, *i 25 

•Stevenson, J. L. Blast-Fumace Calculations i2mo, leather, *2 00 

Stewart, G. Modem Steam Traps i2mo, *i 75 

Stiles, A. Tables for Field Engineers i2mo, i 00 

Stodola, A. Steam Turbines. Trans, by L. C. Loewenstein Svo, *5 00 

Stone, H. The Timbers of Commerce Svo, 3 50 

Stopes, M. Ancient Plants Svo, *2 00 

The Study of Plant Life Svo, *2 00 

Sudborough, J. J., and James, T. C. Practical Organic Chemistry. . i2mo, *2 00 

Suf fling, E. R. Treatise on the Art of Glass Painting Svo, '''4 25 

Sullivan, T. V., and Underwood, N. Testing and Valuation of Build- 
ing and Engineering Materials (In Press.) 
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Sur, F. J. S. Oil Prospecting and Extracting 8vo, 

Svenson, C. L. Handbook on Piping 8vo, 

Essentials of Drafting 8vo, 

Swan, K. Patents, Designs and Trade Marks. (Westminster Series.)* 

. . 8vo, 
Swinburne, J., Wordingham, C. H., and Martin, T. C. Electric Currents. 

(Science Series No. 109.) i6mo, 

Swoope, C. W. Lessons in Practical Electricity i2mo, 

Tailfer, L. Bleaching Linen and Cotton Yam and Fabrics Svo, 8 50 

Tate, J. S. Surcharged and Different Forms of Retaining-walls. (Science 

Series No. 7.) i6mo, o 5a 

Taylor, F. N. Small Water Supplies lamo, *2 50 

Masonry in Civil Engineering. . . ; 8vo, *2 50- 

Taylor, T. U. Surveyor's Handbook i2mo, leather, *2 00 

Backbone of Perspective i2mo, *i 00 

Taylor, W. P. Practical Cement Testing 8vo, *3 00 

Templeton, W. Practical Mechanic's Workshop Companion. 

i2mo, morocco, 2 oa 
Tenney, E. H. Test Methods for Steam Power Plants. (Van 

Nostrand's Textbooks.) i2mo, *2 50 

Terry, H. L. India Rubber and its Manufacture. (Westminster Series.) 

8vo, *2 00 

Thayer, H. R. Structural Design. 8vo. 

Vol. L Elements of Structural Design *2 oo- 

Vol. n. Design of Simple Structures *4 00 

Vol. m. Design of Advanced Structures (In Preparation.) 

Foundations and Masonry (In Preparation.) 

Thiess, J. B., and Joy, G. A. Toll Telephone Practice 8vo, *3 50- 

Thom, C, and Jones, W. H. Telegraphic Connections.. . .oblong, i2mo, 150 

Thomas, C. W. Paper-makers' Handbook {In Press.) 

Thomas, J. B. Strength of Ships. 8vo, 3 00 

Thomas, Robt. G. Applied Calculus i2mo (In Press.) 

Thompson, A. B. Oil Fields of Russia 4to, *7 5a 

Oil Field Development 7 50^ 

Thompson, S. P. Dynamo Electric Machines. (Science Series No. 75.) 

i6mo, 

Thompson, W. P. Handbook of Patent Law of All Countries i6mo, 

Thomson, G. Modem Sanitary Engineering i2mo, 

Thomson, G. S. Milk and Cream Testing i2mo, 

Modem Sanitary Engineering, House Drainage, etc 8vo, 

Thomley, T. Cotton Combing Machines 8vo, 

Cotton Waste 8vo, 

Cotton Spinning. 8vo. 

First Year *2 00 

Second Year *4 25 

Third Year *3 5© 

Thurso, J. W. Modem Turbine Practice 8vo, ^4 00 

Tidy, C. Mejrmott. Treatment of Sewage. (Scienqe Series No. 94.) i6mo, o 50 

Tillmans, J. Water Purification and Sewage Disposal. Trans, by 

Hugh S. Taylor 8vo, *2 00 

Tinney, W. H. Gold-mining Machinery 8vo, ^3 00 

Titherley, A. W. Laboratory Course of Organic Chemistry Svo, *2 oo 
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Wizard, H, T. Indicators , (/« Press.) 

Toch, M. Chemistry and Technology of Paints i 8vo, *4 00 

Materials for Permanent Painting lamo, *2 00 

Tod, J., and McGibbon, W. C. Marine Engineers' Board of Trade 

Examinations 8vo, *2 00 

Todd, J., and Whall, W. B. Practical Seamanship 8vo, 8 00 

Tonge, J. Coal. (Westminster Series.) Svo, *2 00 

Townsend, F. Alternating Current Engineering 8vo, boards, *o 75 

Townsend, J. S. Ionization of Gases by Collision 8vo, *i 25 

Transactions of the American Institute of Chemical Engineers, Svo. 

Vol. I. to X., 1908-1917 Svo, each, 6 00 

Traverse Tables. (Science Series No. 115.) i6mo, o 50 

morocco, i 00 

Treiber, E. Foundry Machinery. Trans, by C. Salter i2mo, i 50 

Trinks, W., and Housum, C. Shaft Governors. (Science Series No. 122.) 

i6mo, o 50 

Trowbridge, W. P. Turbine Wheels. (Science Series No. 44.) . . i6mo, o 50 

Tucker, J. H. A Manual of Sugar Analysis Svo, 3 50 

'Tunner, P. A. Treatise on Roll-turning. Trans, by J. B. Pearse. 

Svo, text and folio atlas, zo 00 

Tumbull, Jr., J., and Robinson, S. W. A Treatise on the Compound 

Steam-engine. (Science Series No. S.) i6mo. 

Turner, H. Worsted Spinners' Handbook i2mo, *3 50 

Tturill, S. M. Elementary Course in Perspective i2mo, *i 25 

Twyford, H. B, Purchasing 8vo, *3 00 

Storing, Its Economic Aspects and Proper Methods Svo, 3 50 

Tyrrell, H. G. Design and Construction of Mill Buildings Svo, "'4 00 

Concrete Bridges and Culverts i6mo, leather, *3 00 

Artistic Bridge Design Svo, *3 00 

TJnderhill, C. R. Solenoids, Electromagnets and Electromagnetic Wind- 
ings i2mo, *2 00 

Underwood, N., and Sullivan, T. V. Chemistry and Technology of 

Printing Inks Svo, *3 00 

Urquhart, J. W. Electro-plating i2mo, 2 00 

Electrot3rping i2mo, 2 00 

Usbome, P. O. G. Design of Simple Steel Bridges Svo, *4 00 

Yacher, F. Food Inspector's Handbook i2mo, 

Van Nostrand's Chemical Annual. Fourth issue igiS.fabrikoid, i2mo, *3 00 

Year Book of Mechanical Engineering Data {In Press.) 

Van Wagenen, T. F. Manual of Hydraulic Mining i6mo, i 00 

Vega, Baron Von. Logarithmic Tables Svo, 2 50 

Vincent, C. Ammonia and its Compounds. Trans, by M. J. Salter. Svo, *3 00 

Volk, C. Haulage and Winding Appliances Svo, *4 00 

Von Georgtevics, G. Chemical Technology of Textile Fibres. Trans. 

by C. Salter Svo, 

Chemistry of Dyestuffs. Trans, by C. Salter Svo, *4 50 

Vose, G. L. Graphic Method for Solving Certain Questions in Aritlunetic 

and Algebra (Science Series No. 16.) i6mo, o 50 
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Vosmaer, A. Ozone 8vo, *2 50 

Wabner, R. Ventilation in Mines. Trans, by C. Salter 8vo, *6 50 

Wade, E. J. Secondary Batteries 8vo, *4 oO 

Wadmore, T. M. Elementary Chemical Theory i2mo, *i 50 

Wagner, E. Preserving Fruits, Vegetables, and Meat... i2mo, *3 00 

Wagner, J. B. A Treatise on the Natural and Artificial Processes of 

Wood Seasoning Svo, 3 oa 

Waldram, P. J. Principles of Structural Mechanics i2mo, *3 oo 

Walker, F. Dynamo Building. (Science Series No. 98.) i6mo, o 50 

Walker, J. Organic Chemistry for Students of Medicine Svo, *3 00 

Walker, S. F. Steam Boilers, Engines and Turbines Svo, 3 00 

Refrigeration, Heating and Ventilation on Shipboard lamo, *2 00 

— ' — Electricity in Mining Svo, *4 50 

Wallis-Taylei; A. J. Bearings and Lubrication Svo, *i 50 

Aerial or Wire Ropeways Svo, *3 00 

Preservation of Wood Svo, 4 00 

Refrigeration, Cold Storage and Ice Making Svo, 5 50 

Sugar Machinery i2mo, *2 50 

Walsh, J. J. Chemistry and Physics of Mining and Mine Ventilation, 

i2mo, *2 00 

Wanklyn, J. A. Water Analysis i2mo, 2 00 

Wansbrough, W. D. The A B C of the Differential Calculus. .. .i2mo, *2 50 
Slide Valves i2mo, *2 00 

Waring, Jr., G. E. Sanitary Conditions. (Science Series No. 31.) .i6mo, o 50 

Sewerage and Land Drainage *6 00 

Modem Methods of Sewage Disposal i2mo, 2 00 

How to Drain a House i2mo, i 25 

Warnes, A. R. Coal Tar Distillation Svo, *5 00 

Warren, F. D. Handbook on Reinforced Concrete i2mo, *2 50 

Watkins, A. Photography. (Westminster Series.) Svo, *2 00 

Watson, £. P. Small Engines and Boilers i2mo, i 25 

Watt, A Electro-plating and Electro-refining of Metals Svo, *4 50 

Electro-metallurgy i2mo, i 00 

The Art of Soap Making Svo, 3 00 

Leather Manufacture Svo, *4 00 

Paper-Making Svo, 3 00 

Webb, H. L. Guide to the Testing of Insulated Wires and Cables. i2mo, i 00 

Webber, W. H. Y. Town Gas. (Westminster Series.) )Bvo, *2 00 

Wegmann, Edward. Conveyance and Distribution of Water for 

Water Supply Svo, 5 00 

Weisbach, J. A Manual of Theoretical Mechanics Svo, *6 00 

sheep, *7 50 

Weisbach, J., and Herrmann, G. Mechanics of Air Machinery. .. .Svo, *3 75 

Wells, M. B. Steel Bridge Designing Svo, *2 50 

Wells, Robt. Ornamental Confectionery i2mo, 3 00 

Weston, E. B. Loss of Head Due to Friction of Water in Pipes. .i2mo, *i 50 

Wheatley, 0. Ornamental Cement Work Svo, *2 25 

Whipple, S. An Elementary and Practical Treatise on Bridge Building. 

Svo, 3 00 
White, C. H. Methods of Metallurgical Analysis. (Van Nostrknd's 

Textbooks.) i2mo, 2 50 
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White, 6. F. Qualitative Chemical Analysis i2mo, *i 25 

White, G. T. Toothed Gearing lamo, *2 25 

White, H. J. Oil Tank Steamers i2mo, i 50 

Whitelaw, John. Surveying 8vo, 4 50 

Widmer, E. J. Military Balloons 8vo, 3 00 

Wilcox, R. M. Cantilever Bridges. (Science Series No. 25.) i6mo, o 5a 

Wilda, H. Steam Turbines. Trans, by C. Salter i2mo, 2 50 

Cranes and Hoists. Trans, by C. Salter i2mo, 2 50 

Wilkinson, HI D. Submarine Cable Laying and Repairing 8vo, *6 00 

Williamson, J. Surveying Svo, *3 00 

Williamson, R. S. On the Use of the Barometer 4to, 15 00 

Practical Tables in Meteorology and Hypsometery 4to, 2 50 

Wilson, F. J., and Heilbron, I. M. Chemical Theory and Calculations. 

i2mo, '•'i 25 

Wilson, J. F. Essentials of Electrical Engineering Svo, 2 50 

Wimperis, H. E. Internal Combustion Engine Svo, ^s 00 

Application of Power to Road Transport i2mo, *i $0 

Primer of Internal Combustion Engine i2mo, *i 00 

Wincbell, N. H., and A. N. Elements of Optical Mineralogy Svo, *s 50 

Winslow, A. Stadia Surveying. (Science Series No. 77.) i6mo, o 50 

Wisser, Lieut. J. P. Explosive Materials. (Science Series No. 70.) 

i6mo, o 50 

Wisser, Lieut. J. P. Modern Gun Cotton. (Science Series No. 89.) .i6mo, o 50 

WolflE, C. E. Modem Locomotive Practice Svo, *4 20 

Wood, De V. Luminiferous Aether. (Science Series No. S5)...i6mo, o 50 

Wood, J. E. Chemistry of Dyeing. (Chemical Monographs No. 2.) 

i2mo, *i 00 

Worden, E. C. The Nitrocellulose Industry. Two Volumes Svo, *io 00 

Technology of Cellulose Esters. In 10 volumes. Svo. 

Vol. VIII. Cellulose Acetate ♦s 00 

Wren, H. Organometallic Compounds of Zinc and Magnesium. (Chem- 
ical Monographs No. i.) i2mo, ^i 00 

Wright, A. C. Analysis of Oils and Allied Substances Svo, ^3 50 

Simple Method for Testing Painters' Materials Svo, *3 00 

Wright, F. W. Design of a Condensing Plant i2mo, *i 50 

Wright, H. E. Handy Book for Brewers Svo, *6 00 

Wright, J. Testing, Fault Finding, etc., for Wiremen. (Installation 

Manuals Series.) i6mo, *o 50 

Wright, T. W. Elements of Mechanics Svo, *2 50 

Wright, T. W., and Hayf ord, J. F. Adjustment of Observations . . . Svo, *3 00 
Wynne, W. E., and Sparagen, W. Handbook of Engineering Mathe- 
matics .Svo, *2 00 

Yoder, J. H., and Wharen, G. B. Locomotive Valves and Valve Gears, 

Svo, *3 00 

Young, J. E. Electrical Testing for Telegraph Engineers Svo, *4 00 

Young, R. B. The Banket Svo, 3 50 

Youngson. Slide Valve and Valve Gears Svo, 3 00 

Zahner, R. Transmission of Power. (Science Series No. 40.)..i6mo, 

Zeidler, J., and Lustgarten, J. Electric Arc Lamps Svo, *2 00 

Zeuner, A. Technical Thermodynamics. Trans, by J. F. Klein. Two 

Volumes Svo, *8 00 

Zimmer, G. F. Mechanical Handling and Storing of Materials 4to, '''12 50 

Mechanical Handling of Material and Its National Importance 

During and After the War 4to, 4 00 

Zipser, J. Textile Raw Materials. Trans, by C. Salter Svo, *6 25 

Zur Nedden, F. Engineering Workshop Machines and Processes. Trans. 

by J. A. Davenport Svo, *2 00 



